The Seasonal, Altitudinal, and Vegetational Incidence of Black Bear Scats in the Great Smoky Mountains National Park by Matthews, Susie Jo Kelly
University of Tennessee, Knoxville
Trace: Tennessee Research and Creative
Exchange
Masters Theses Graduate School
8-1977
The Seasonal, Altitudinal, and Vegetational
Incidence of Black Bear Scats in the Great Smoky
Mountains National Park
Susie Jo Kelly Matthews
University of Tennessee - Knoxville
This Thesis is brought to you for free and open access by the Graduate School at Trace: Tennessee Research and Creative Exchange. It has been
accepted for inclusion in Masters Theses by an authorized administrator of Trace: Tennessee Research and Creative Exchange. For more information,
please contact trace@utk.edu.
Recommended Citation
Matthews, Susie Jo Kelly, "The Seasonal, Altitudinal, and Vegetational Incidence of Black Bear Scats in the Great Smoky Mountains
National Park. " Master's Thesis, University of Tennessee, 1977.
https://trace.tennessee.edu/utk_gradthes/2580
To the Graduate Council:
I am submitting herewith a thesis written by Susie Jo Kelly Matthews entitled "The Seasonal, Altitudinal,
and Vegetational Incidence of Black Bear Scats in the Great Smoky Mountains National Park." I have
examined the final electronic copy of this thesis for form and content and recommend that it be accepted
in partial fulfillment of the requirements for the degree of Master of Science, with a major in Wildlife and
Fisheries Science.
Michael R. Pelton, Major Professor
We have read this thesis and recommend its acceptance:
Boyd L. Dearden, Ralph W. Dimmick
Accepted for the Council:
Dixie L. Thompson
Vice Provost and Dean of the Graduate School
(Original signatures are on file with official student records.)
To the Graduate Council: 
I am submitting herewith a thesis written by 
Susie Jo Kelly Matthews entitled "The Seasonal, !\lti­
tudinal, and Vegetational Incidence of Black Bear Scats 
in the Great Smoky Mountains National Park.'' I recommend 
that it be accepted in partial fulfillment of the require­
ments for the degree of Master of Science, with a major 
in Wildlife and Fisheries Science. 
We have read this thesis 
< :•<, I-·-,. 
""'�1'""'"i_c..,.h_ a_ e--::-l--=R:-" ....._..,t,.,...) e_,..l_t_ o_ri , � 1 a j o r F r o f e s s o r' 
Accepted for the Council: 
of�--� 
Vice Chancellor 
Graduate Studies and Research 
THE SEASO::-JAL, ALTITUDINAL, A:.ID 1/EG:ETATION_\L 
INCIDENCE OF BLACK BEAR SCATS I� T�E 
GREAT Sf.IOKY :•!OUNTAL\S NATIONAL PARK 
A Thesis 
Presented for the 
�aster of Science 
Degree 
The University of Tennessee, Knoxville 
Susie t.To I(el1.y ��e1attlle\•iS 
August 1977 
ACKNOWLEDG��NTS 
I am grateful to Dr. Michael R. Pelton, Associate 
Professor of Forestry, The University of Tennessee, 
Knoxville, who served as Director of Research. 
I would like to express appreciation to Dr. Ralph 
Dimmick, Associate Professor of Forestry, The University 
of Tennessee and Dr. Boyd Dearden, Assistant Professor of 
Forestry, The University of Tennessee, who served on my 
co��ittee. Special appreciation goes to those friends and 
students who helped collect scats and other information 
from Index Routes. 
Special thanks goes to Mike, Natty, and �cGregor 
for their patience, understanding, and support. 
Financial support for this study was made available 
through funds provided by Mcintire-Stennis Project �o. 12 
of the Department of Forestry, Wildlife and Fisheries and 
Agricultural Experiment Station, The University of Tennessee, 
Knoxville and the Gre a t  Smoky Mountains � a t ural History 
Association. 
:\BSTR..A.CT 
A study was conducted in tne Great Snaky Moun tains 
N ational Park to determine the variability o� incidence 
of black bear scats as a reli ab l e index to the p o pu l ation 
density. A tot al of 6085.7 km were hiked along six dif­
ferent routes, each hiked biweekly, from June-October, 
1970-1975, resulting in the collection of 6S7 5cats. The 
overall incidence of scats was 0.11 scats/km. The Elkmont-
Bent Ar� yielded 0.21 s c at s / km , Sugarlands Index Rou�e 0 .13 
scats/km, Tremont-Derrick Knob Index Route 0.07 scats/kre, 
Gregory-Han::1ah �.foun.tain I::1dex Route 0. 06 scats/l<.m, and 
Spence-Russell Index Route 0.03 scats / km . Variability 1n 
the scats/krn over the n ine hiking p 2 r i cds was partially 
attributed to the behavioral activities of breeding. Other 
factors such as the relative scarcity a�d abundance of 
summer a:1d fall fco:is, cl imat i c corid:itions, and Dre-
hiberna�ion activities may have al s o in fluenced variability. 
The ntunbe r of scats /km co lle c: ted prior t.o ::tnd after the 
June-October time period was less, in both ca s e s , except 
fo� the Spence-Russell Index Rcute. Factors possibly 
causing less evidence of bear presence along this rou:e 
were the high degree of hiker use (40 percent higher than 




the June-October period. The highest values of scats/km 
occurred between elevations of 1219-1371 m. Specific 
vegetation types in the higher elevations were also pre-
£erred over those same types in the lower elevations. 
Since certain abundant and available berry crops occur 
only in the higher elevations, it is assumed that this 
accounts for the apparent preference. 
When the number of scats/km were analyzed in con-
junction with a combination factor of altitude-vege:ation, 
it was found that altitude had at least a 95 percent 
probability of influencing the location of scats along 
all routes except the Spence-Russell Index Route. 
Numerous factors such as fluctuations in temperature, 
variations in precipitation, behavioral aspects of bears, 
etc., �ay influence the incidence of scats. Taking this 
into consideration when attempting to establish an inde-
pendent index to monitor population fluctuations, it was 
found that certain statistical assumptions concerning 
factors that influence the variability of scats incidence 
would need to be made if the index was to be statistically 
valid. As tr1ese assu.:nptions could not be made, a less 
sensitive but still effective equation was determined. Used 
in conjunction with the number of scats collected annually, 
the equation ' c:an. oe used as a check an papulation fluctua-
t io�1..s. 




I NT RODU CT I O:J. 
DESCRIPTio:; OF ST'JDY .-\REA 
Location and Physiography 
Climate . . . . . . 
Vegetation . . . . . . . . .  . 
I I I. :-.!ATERL\LS .-'1.\JD :-.IE THODS 
Description of Routes 
Collection of Scats . 
Analysis of the Data. 
IV. RESULTS .-t'JD DISCUSSIO)J . .  
,. I • 
Incidence of Scats during 
Summer Seasons. . . . . 
Pre- and Post-
Incidence of Scats during Sumr.:er Season 
Distribution of scats �ithin hiking 
periods . . . . . . . . . . . . . . 
Distribu tion of scats within altitudinal 
classes . . . . . . . . . . . . . .  . 
Distribution of scats within vegetation 
t JTP e s t t I t t I t I I I I I I I I t 
Distribution of scats w ith i n altitude-
vegetation types . . . . . . . .  . 
Backcountry use and scat incidence. 
Expected frequencies of scats 
SU?>L\!ARY .-\\D CCNCLUS I C\S 
VI. REC0�0fE\D.-\TIO\S 
LITERATURE CITED. 
A. SU:.l:.L\R'! SHEET- INDEX TR).I L BL'..C( BL\R STUDY 
CCLLECT10)JS. 
B. CODI\G CLASSIFICAT!C\S. 
c. TOT.:\L SC-\TS CCLLECTED . 
D. ?CR SC.-US/K�f BY _:�L T I �UDE-




















.., -, ::y  
'7h I V  
vi 
CHAPTER PAGE 
E. DESCRIPTION OF I:.JDEX ROUTE LOCATIONS AND 
VEGETATION TYPES. . . . . . . . . . . . 7 8  
F. SCATS COLLECTED BETWEE:.J 15 OCTOBER AND 1 JUNE 82  
G. At�OVA TABLE FOR SCATS/D! B Y  HIKING PERIOD . . 8 5  
H. NUMBER OF SCATS COLLECTED WITHIN ALTITUDINAL 
CLASSES . . . . . . . . . . . . . . 8 6 
I. NU1vffiER OF SCATS COLLECTED WITHIN VEGETATION 
VITA. 
TYPES . . . . . . . . . . . . . . . . 8 7 











L I ST OF TAB L E S  
V e g e t at i o n  T yp e s  and T he i r D o min a n t  S pe c i e s  i n  
t he G r e a t  Smoky Moun t a i n s  �a t i o n a l  P a rk.  
Al t i tud i n a l  D e s c rip t i o n  of  I nd ex Ro u t e s  i n  t he 
Gre at Smo ky Moun t a i n s  N a t i on a l  Pa rk  . . .  
Ve g e t at i on Typ e s F ou n d  Al o n g  I nd e x  Rou t e s  i n  
t he Gre at Smoky Moun t a i n s  N a t i on a l  P a rk . .  
H i ke r U s e  o f  I n d e x Ro u t e s  Du r i n g  t he 1975 
Summ e r S e aso n  D e t e rmi n e d  b y  N i n e  A l l - D ay 
C oun t s  . . . . . . . . . . . . . . . 
Summary o f  t he Numb e r  o f  S c a t s  Co l l e c t e d  Al on g  
I nd e x Rou t e s  i n  t he G r e at Smoky Mo un t a i ns 
Nat i o n a l  Pa rk, 1970-1975 . . . . . . . . . . 
S c a t s /K"Y! C o l l e c t e d  Wi t hi n  A l t i t u d i n a l  C l a s s e s  
A l o n g  I n de x Rou t e s  i n  t he Gr e a t S mo ky 
Mo un t a ln s  �Ja t i on a l  Pa rk,  1970-1975 • . . . . .  
Al t i t ud i n a l - Ve ge t a t i on T yp e  B re ak d own b y  I n d e x  
Rou t e i n  t he G r e a t Smo k y  Mo unt a i n s  Nat i on a l  
P a rk , 1970-1975 . .  , . . . . . . . . . . . 
C o d i n g  Us e d  fo r Ve g e t at ion and Al t it ud i n al 
C l a s s e s , . . . c . . . .  . . . . . , 
9 .  T o t a l  Numb e r  o f  S c ats C o l l e c t e d  Al o n g  E a c h  









in t he Gre a t  Smo ky Mo un t a ins Na t io nal  Park . 76 
l C. C ompl e t e d  Jillova  Tabl e for S c a t s / K"Y! by 
Alt i t u d e - Ve g e t a t i o n  Typ e  i n  the G r e a t  Smo ky 
Mo unt a i ns Na t i o n a l  P a rk, 1970-1975 . . . . . 77 
11. D ate s an d Numb e r  o f  S c a t s  C o l l e c t e d  B e t we e n 
1 5  Octob e r  and 1 Jun e .  . . . . . . . . . . 82 
12. An o v a  T ab l e  f o r  S c a t s / KM by Hi k i n g  P e rio d in  
t he G r e at  Smoky �! o un t a i n s  N a t io n a 1 Park , 
19 7 0-197 5 .  • . . • • . • . . . . . . . 3 5 
vii 
TAB LE 
1 3 .  Numb e r  o f  S c a t s  C o l l e c te d  wi t h i n  A l t i t ud i n a l  
C l a s s e s  Al ong  Ind e x  Rout e s  i n  t h e  G r e at Smo ky 
v i i i  
P AG E  
.Moun t a in s  N ati o n a l  P a rk , 1 9 7 0 - 1 9 7 5  . . . . 8 6  
1 4 . Numb e r  o f  S c a t s  C o ll e c t e d A l o n g  I nd e x  R o u t e s  
Wi t h in Ve g e t a t i o n  T yp e s  in Re s p e c t  t o  
Alt i t u d e  C l a s s e s  i n  t h e  G r e a t  Smo ky Mo un tain s  
N ati on a l  P a r k, 1 9 7 0 -1 975 . . . . . . . . . . . 87 
L I S T OF FI G URE S 
F I G URE 
1. 
2 • 
3 .  
4 .  
5 .  





Map o f  t he N o r t hwe s t e rn Qu a r t e r  o f  t he G r e a t  
S m o k y  Mo un t ain s  N a t i o n a l  Pa rk  and I n d e x  
R ou t e s  . . . . . . . . , . . . . . . . . . 
V e ge t a t i o n  P a t t e rn o f  t he G r e a t  Smo ky Mo un t a in s  
( S hanks  1 9 5 4b)  . . . . . . . . . . . . .  . 
C omp a r i s on o f  S c a t s / K?v1 Va l u e s  f o r  P r e - S umme r,  
Surrune r ,  an d Po s t - S ummer S e a s on s  ov e r  S i x  
Y e a r s  ( 1 9 70- 1 9 7 5 )  i n  t he G r e at Smoky 
Moun t a i n s  N at i o n a l  P ark . . . . . 
T o t a l  Numb e r  o f  S c a t s  C o l l e c t e d  i n  t h e  G r e at 
Smo k y  �.fo un t a i ns N a t i onal  P a r k ,  1 9 70- 1 97 5  . 
Y e a r l y  S c a t s / K� Va l ue s f r o m  1970- 1 9 7 5  i n  t he 
G r e at Smoky Moun t a i n s  N a t i on a l  P ark . . . .  
S c at s / KM Wi t hi n  Ve g e t at i on T yp e s in  t he Grea t 
S mo ky Moun t a in s  N a t i o n a l  P ark , 1 970- 1 97 5  . . .  
Re l at i o ns hi p  B e tw e e n  S c at s /KM and t h e  Nin e  
H i k in g  P e r iod s , Jun e - Oct ob e r  1970- 1 9 7 5 , f ro m  
t he G r e a t  Smoky '\foun tain s :Ja t i cn a l  P ark . . . . 
Re l a t i on s hi D  B e t ,�·e en S c a t s / K:'v! and A l t i tu d in a l  
C l as s e s  in t he G r e a t  S mo ky :V!ount a in s  :�a t i ona l 
P a r k , 1 9 70- 1 9 7 5  . . . . . . . . . . . . . . .  . 
Re �r e s s io n al Re l at i on s hi p  Bet '\'>'e en  S c at s /K:'v! and 
A l t i t ud e C l a s s e s  i n  t he G r e a t  Smoky Moun t ains 
N a t io na l  P a r k , 1 970- 1 9 7 5  . . . . . . . . . . . 
Re l at i o n s h i p  o f  S c ats / K?-.1 Wi t hi n  Ve g et ati o n  
C l a s s i fi c a t i on s  i n  t he G r e a t S m o k y  Mo un t a ins 
Nat i o na l P a rk ,  1 9 70- 1 9 7 5  . . . . . . . . . .  . 
11. Re l a t i on s hi p  B e tw e e n  t he S umme r S e as on S ca t s / K:Vf 
V a l ue s an d t he �;umb e r  o f  B a c k c o un t ry (Numb e r 
o f  B a c kp a c k e rs Mu l t i p l i e d  b y  t he N umb e r  o f  
Ni ght s Sp e nt Ou t )  Ni ght s f o r  t he S am e  T i me 
P AG E  
8 




3 9  
40 
4 4  
4 5  
5 1  
P e r i o d  . . . . . . . . . . . . . . . . . . . . 5 7  
lX 
CHAPTE R  l 
I NT RODUCT ION 
O f  p r imary imp o r t an c e  in f o rmu l at i n g  a managem e n t  
p l an f o r  w i l d l i fe i s  t h e  ne c e s s i t y  t o  d e t e rmin e p opul at i on 
d e ns i t y . Re s e ar c he r s  hav e  d e vo t e d  muc h  t i me ,  e f f o r t , and 
re s o ur c e s  i n  d ev e l o pi ng acc urate m e th o ds for as s ess ing  
p o pu l a t i on numb e r s . 
C u r r e n t  me t h o d s  ar e c l as s i f i e d  i n t o  fiv e  g en eral 
g r o up i n g s . T h e s e i nvo l v e  d i r e c t  c o un t s  o f  an i mal s ,  c apture 
o f  mar k e d an i mal s ,  r e d uc t i o n  of the  p op u l at i o n  s i z e  and 
s ubs e qu e n t l y t h e  rate o f  c ap tu r e , s ele c t ive reduction o r  
i n c r e ase , an d an imal s i gn s  an d r e l at e d  ob j e c t s ( Ove r t o n  
1 97 1 ) . O b v i o u s l y, the mo s t  desirable method i s  a t ot al 
c o un t  o f  a s p e c i e s . Howeve r, o nl y  in  rare c as es is a 
d i r e c t  c o un t  p o s sib l e . Methods involving marked animals 
are mo r e  c o mmo n l y  used. The se m e t ho d s  r e qu i r e  considerable 
r e s o ur c e s  to set traps, mark animals, res e t traps , and 
r e capture the an i mals . Ano t he r  g e ne ral met�od, involving 
re duc t i on o f  �he popu l at i o n  s i z e and thus t he r at e  of 
c apt ure , i s  b as e d  o n  t he pri ncip l e  that t he r ate o f  
s ucc e s s fu l  c ap t ur e  de c r e ases as t h e  po pulat i on d e c reas e s; 
i n  this in s t ance as �n t he ab o v e ,  th e time an d r e s o ur c e s  
required ara considerable. The me t ho d  o f  s e l e c t ive 
reduct ion or inc reas e ,  als o kn o wn as the dichotomy method 
or change 1n compo s it i o n, 1s more complex than the pre vious 
? 
me tho d s  d i s cu s s e d . T h e  s t ruc t ur e  o= t h e  p opu l a t i o n  i s  
f i rs t  mo d e l ed i n t o  re c o g n izab l e  c l a s s e s  o f  an i ma l s  an d 
t ime . A p op u l at i o n  e s t ima t e  i s  d e r iv e d  t h r o u gh u s e  of 
va r i o us mat h e mat i c a l e qu a t i o n s . In a dd i tion t o  the  m a t h e ­
ma t ic a l  comp l ex i t y , t h e  m a i n  l im i t at i on o f  t h i s  m e t ho d  i s  
t h at t h e  e x ac t  numb e r s  o f  an im a l s  a t  a s p ec i f ic t ime a r e  
n o t  u s ua l l y known . Mor e f re qu en t l y  u s e d  i s  t he me a s ur e ­
me nt o f  s i gn o r  e v i d ence o f  t h e  p r e s en c e  of  t h e  s p eci e s  
i n  que s t i o n . �,! ajo r fact or s that p e r s u a d e  rc;s e a�ch e rs t o  
u t i l i z e  t h i s l as t  me t h o d a r e  l ack o f  f un d s , e quipment, and 
p e r s onne l . 
A�im a l  s i gn s ,  c al l s ,  o r  o t h e r ind icat i o n s  of a 
s p ec i e s ' p r e s e nce a r e  o f t e n us e d  a s  i n d ic a to rs o f  popu l a­
t i o n  t re n d s  o r  a s  ind e x e s  t o  t h e  r e l a t i ve ab un danc e of a 
s p ec i e s . D e p e nd i n g  o n  t he species, the u s e  o f  an imal 
s i gn s  can y i e l d  a tot a l  coun t on  o n e  e x t re me , and o n  the 
o t he r, i nd e x e s  that  are v e ry d i f f i cu l t  to  cal i b rat e ( i . e ., 
ca l l s )  ( Ov e r t o n  1 9 7 1 ) . Ove r t on s t a t e d  t h a t , a t  b e s t, th i s  
t echn i qu e  can b e  cons i d e r ed a doub l e  s amp l e  wh i c h h e  de ­
f ine s a s  a n  ex t e n s ive count of the s i gn  with an e x t ens ive 
analys i s  o f  the r e l at i o n s h i p  b e tween t he counte d var i able 
and the an imal . Watt ( 1 9 6 8 )  fe l t  t hat a l t ho ugh me a s ur i n g  
an an irr1a l p opula t i on by the number o f  s i gns le ft per 
ani�al has a gr e a t many pos s ib le sour c e s  of e r r o r, :n some 
circumstances it �ay prove to be use f u l as an independe�t 
check on other methcds of estimating the sa�e populat�ons. 
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As  fo r s t a t is t i c a l  p ro per t i es an d l im i t at i on s  enc o untere d  
i n  u s i n g  an i ma l  s i gn s  a s  an i nd ex t o  p opu l at i on s , Over t o n  
( 19 7 1 )  s t at ed t h a t  they a r e  i d en t i c a l  t o  t h o s e  s t a t i sti c a l  
p ropert i es a n d  l i mi t at i on s  enc o u n t ered i n  o t h e r  t yp es o f  
index c o un t s o f  an i ma l s . 
N umer o u s  p ap er s  c o n c ernin g  t he us e o f  a n i ma l  s i g n s  
a s  a n  i n d ex t o  p op u l at i on d en s i t y  h ave b een pub l i s hed . 
One o f  t he ea r l i e s t w a s  b y  Mc C lu re ( 1 9 3 9 )  u s i n g  d o ve c a l l ­
In g a c t iv i t y . Us e o f  t he aud i to ry ind ex h as a l s o  b ee n  
ext end ed t o  s p ec i es s u c h  a s  ruf fed g r o u s e  ( Pet raborg et a l . 
1 9 5 3 ,  Hun g er fo r d  195 3 ) , wo o d c o c k  ( K ozi c ky et a l . 1 9 5 4) ,  
G a mbel qu a i l  ( Sm i t h  and G al l i :i o l i  19 6 5 ) , c hu k a r  p artr i dg e  
( Wi l l i ams 19 6 1) , t ur key s and eve n s qu i rrel s ( Over t o n  1 9 71) . 
T r a c k  c o un t s  h ave a l s o  b een us ed i n  t he s am e  m anner 
( Ov er t o n  1 9 7 1 ) . 
The p el l et c o unt t ec hnique h a s  b ee n  u s ed for numer o us 
s p ec i es . N o t  o n l y h a s  i t  b een ut i li z ed a s  an i n d ex to 
p o p u l a t i o n  l evel b u t  i n  s ome c a s es i t  h a s  b een c a l i b ra t ed 
t o  pro duc e an es t i ma t e  o f  t he p op u l at i on number ; mo s t  
w idely d o cumen t e d  are t h o s e  s t udies pert a in in g  t o  deer, 
elk, and o th er ungu l at es ( Bennet t et a l . 19 4 0 , E b erh a r dt 
and Van E t t en 1 9 5 6 , Van E t t en and Bennet t 19 6 5 ,  Neff 19 68 , 
Ba t cheler 19 75 ) . T h e  pel l et c o un t  t ec hn i qu e  h a s  a l s o  been 
u s ed a s  an  index t o  p o pu l ation t rends fer rabbits (Tay l or 
and Wil l iam 1956)  and fo r red and fa l l ow deer, g oats , and 
brus htail o p o s s um (Riney 195�). Con s p i c uou s ly ab s e n t  from 
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t he l i t e r a t ure  i s  men t i on o f  t h e  p e l l e t  ( o r f e c e s )  co un t  
t e chn i que an d i ts us e f o r  c a rnivo r e s .  
Wh i l e  t h e  l i t e r a t ur e  c o nt a i ns nume ro u s  a r t i c l e s  on 
b l ac k  b e a r  (U r s us ame r i c anus ) ,  l i t t l e c an b e  fo und o n  
p r ac t i c a l , y e t  a c c u rat e me t h o d s  o f  e s t imat i n g  p o pu l a t i o n  
d e ns i t i e s . D ave np o rt ( 1 9 5 3 ) , in hi s r e s e a r c h  o n  a g ri -
c u l t u r a l d e p r e d a t i on b y  b e ar s , s t a t e d  t h a t  he  c o ul d f i n d  
n o  a c c ur a t e  me t h o d  for e s t i ma t in g  p opu l at i o n d en s i t i e s  o f  
b e ar s . H e  r e s o r t e d  t o  e s t ima t in g  t he i r  numb e r s  fro m  kil l 
f i gur e s ,  hun t e r  e s t ima t e s and s i gn . S p e nc e r  ( 1 9 6 1 )  r e -
mar k e d  t h a t , "No wh o l l y s at i s f ac t o ry me t h o d  h a s  be e n  
d e v i s e d  f o r  c en s u s i ng b l a c k  b e ar . n S ome  p r e v i o u s  t e ch -
n iqu e s  u s e d  d i re c t  c o un t s  ( Ba rne s and Br a y  1 9 6 7 ) , multiple 
c apt ure  ( E r i ks o n  and Pe t r i d e s  1 9 64 ) , ann u a l h a r v e st data 
( C a rp e n t e r  1 9 7 3 ) , and r a d i o a c t i ve fe c e s  t a g g i n g  ( P e l  ton 
and �a r cu m  1 9 74 ) . On l y  o n e  r e s e a r c her r e p orte d us ing  
b l ack  b e ar s i gn .  Sp e n c e r  (1 9 6 1 )  us e d  c r u i s e  l in es ; t h e s e  
we r e  r an d o m  c ru i s e s  o f  known m i l e a g e s  ma d e  on f o o t  and by 
c a n o e  dur i n g  wh i c h  a l l  s i g n s  ( s c ats , t ra c k s , mark ing po s ts ,  
and s tump wo r k i n g s )  we re n ot e d .  Wi t h  t h e  ab o v e  in f o rma-
t i o n, i n  c on j unc t i on wi t h  k i l l  e s t i ma t e s  and vi s u a l 
ob s e rva t i on s ,  h e  was  ab l e  t o  e s t i m a t e  p o pu l a t i on d e n s i t i e s  
and t r e n d s . 
P e lt on ( 1 972) i nd i c a t e d  t h a t  b e a r s  in t he ir daily 
move�e n t s  se em  t o  ut i l ize t r a i l s and als o t end t o  de fe c at e  
on the s e  trail.s. It wa s s ugg e ste d t hat by hi�ing . , t ra11s 
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an d c o l l ect i n g  s c a t s  t he d a t a  o b t a i ned c o u l d  b e  u s ed as  
an in d i rect es t im a t i on o f  p o p ul a t i o n  d en s i ty or  p o pula­
t i o n  t rend s . The p resent s t u d y  at t emp t ed t o  det ermine 
the fea s i b i l i ty o f  us ing  s c a t s as an ind ex t o  t rends i n  
b l ac k  b ear p o p u l a t i o n s  b y  (1) del i nea t i n g  t he s ea s on a l , 
a l t i t �d i n a l , and veget at i ve d i s t ribu t i o n o f  s c at s of 
b l a c k  b e a r s  i n  t he G r ea t Smo ky Mount ain s  �at ional Pa rk 
( Park o r  GS :.INP) , a nd ( 2 )  determi n i n g  t he degree of v a r i a -
b i l i ty o f  t he i n c i denc e  o f  s c a t s  o n  I nd ex R o u t es by dat e  
a n d  l o c at i on . 
CHAPTER I I  
DE S C R I PT I ON OF S TU DY AREA 
L o c at i on a n d  Phys i o gr aphy 
The  s t ud y  a r e a is  l o c a t e d  at  the s ou t he rn ex t re me 
o f  t h e  App a l ac h i an Moun t a i n s  in  t h e  Bl u e  R i d g e  P r ov i nc e . 
W i t h i n  the  s o ut he rn s e ct i o n  o f  th i s  p ro vi n c e i s  t he Unaka 
Mount a i n  Ran g e  wh i c h i n c l ud e s  t h e  Gr e at S mo k y  �o un t a i ns 
Nat i on a l  P a rk. 
T h e  P ark  e n c o mp as s e s  20 7 2  km2 and i s  lo c a t e d  :n 
s e c t i on s  o f  s o ut h e a s t e rn T e nne s s e e  and n o rt hwe s t e rn �o r t h  
C a ro l i n a .  On t h e  T e nne s s e e  s id e  t h i s i n c ludes parts of 
B l ount , C o c k e , and S e vi e r  C o un t i e s  and on t he No r th 
C a ro l i n a  s i d e  i t  i ncl u d e s  s e c t i ons o f  Swain and H aywo od 
C o unt i e s . 
L a r g e  s e c t i o n s o f  the  P a r k ' s  b ound ari e s  are  als o 
s h a re d w i t h  t h e  Che r o k e e �at i o n a l  F o r e s t , t h e  Nan t ahala 
N ation a l  Fo r e s t , the  P is gah  �a t i o n a l  F o re s t , and t he 
C h e roke e Ind i an Res e r va t i o n . T h e  Li t t l e  T e nn e s se e  River 
and Fon t an a  Lake als o b o rder s e c t i o n s  o f  t h e  P a rk's 
b oun d a r y .  
E x c l ud i n g  ma i n t e n an c e  ro a d s , wh i ch a r e  c lo s e d to 
pub l ic vehic l e s , o n l y  t wo maj o r  p a ve d ro a d s  a r e  lo c ate d 1n 
the Park; U. S .  H i ghway 4�1 bis e c ts t h e  ?ark running no rth 
to south between Gat li nburg, Tenne sse e ,  and Chero\ee, �orth 
0 
C a ro l in a  and T enn es s ee H i ghwa y 73 whi ch c o nnec t s  P ark 
Headqu a r t er s  at S u g a r l an d s  and C a d es C ov e  ( F i gu re 1) . 
The t o p o g r ap hy o f  t he P a rk i s  d o min a t ed b y  the 
c r es t  o f  mo un t a in s  wh i ch run no r t h eas t t o  s o uthwes t .  
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F o r  muc h  o f  i t s  l en g t h  the a l t i t ud e  does n o t  d r o p  bel ow 
1 5 2 4  m. E levat i o n s  r an ge fr o m  a l ow o f  2 6 6 . 4  m at the 
Abr am ' s  C reek - L i t t l e  T enn es s ee R i ver j un c t i on to  a h i gh 
o f  2 0 24 . 5 m a t C l i ngman ' s  D o me .  The s l o p es o f  t h es e  
r u g ged mo unt a i n s  tend t o  b e  s t eep e r  and mo re barren on 
the T en nes s ee s i d e  t h an t ho s e  on  the No r t h  C ar o l i na s i d e .  
Wh i t t aker ( 19 5 6 )  es t ima t ed t h a t  les s t h a n  1 0  p er c en t  o f  
t he l and s ur fa c e  in t he P ar k  h a s l es s t h a n  a 10 degree 
s l o p e .  
N a r row V- s h aped st ream v a l l eys p enet r a t e  th e s t eep 
mo un t a in sl op es . Thes e s t ream v a l l ey s  dr a i n  i n t o s i x 
maj o r  r i ver s ; t he s e  a r e  t he Bi g and Li t t l e  P i g eo n  R i ver s ,  
T uc k a s eeg ee R i v er,  O c on a l uf t ee River , L i t t l e  River , and 
L i t t l e  T ennes s e e  R i ver ( K in g  and S tup k a  195 0 ) . There are 
n o  perma nent l akes o r  ponds  in t he P ark a l t ho u gh nu mero us 
sp r in g s  ex i s t . O c c as i o n a l  pen d i n g  wi l l  o c cu r  i n  t he c o v e  
areas where val l ey s  are f l a t  a n d  b r o a d , out t h i s  i s  o n l y  a 
s ea s o n a l  phen o menon . 
Cl i ma t e 
Out si de o f  t he t r o pi c al ar ea s o f  t he w o r l d  t here are 
few places th a t  c an cla im  the veg e tat ive diversity t h a t  
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Figure 1 .  J\fap of the northwestern quarter of the Great Smoky Mountains 




e x i s t s  in  t h e  G r e at S mo ky Mo unt a in s . A p r i me f act o r  o f  
t h i s  p h enomenon i s  the  cl i ma t e . O n  a n  a l t i t u d e - l a t i t ude  
e qu iv a l e n t  the  G re a t  Sm o ky Mount a i ns c l i m a t e and  v e g eta-
t i o n  m o s t  ne a r l y  r e s emb l e s  wh at  o ne w o u l d e x p e r i ence i f  
o n e  w o u l d  t rave l from e a s t  T e nn e s s e e  t o  n o r t he a s t e rn Ma i n e  
an d a d j a cen t N e w  B run s w i ck . 
T e mp e r at u re and p r e cip i t a t i o n  ch ange n o t i ce ab l y wi t h  
an incre a s e  i n  a l t i t ud e . Sh anks ( 1 9 5 4 a ) f o u nd precipita-
t i o n  amount s t o  have incre a s e d  b y  SO p e rcent at  t he l owe r 
l ev e l o f  t h e  s pruce -fi r f o r e s t (1372 -1 5 2 4  m) w h e n  comp a r e d  
t o  t h e  amoun t  t h a t  f a l l s  a t  the  b a s e  o f  t h e  mo un t a in r an g e  
( a pp r o x imat e l y  4 5 7  m). T h e  me an annu a l  p r e c i pi t at i on r a n g e s  
f r o m  1 2 7 - 1 5 2 em a t  t he l ow e r  e l e v a t i o n s  t o  2 2 9  ern at 
e l e v a t i on s  ove r 1 8 2 9  m ( Shan ks  195�a, Mur l e s s  and S t al l i ngs 
1 9 7 4 ) . The d r i e s t m o n t h  o f  the ye ar i s  u s u ally S e p t emb e r ,  
w i t h t he we t t e s t  b e i n g  Jul y  and Au gu s t . Tempera t ure s can 
b e  exp e ct e d  t o  decr e a s e  1 . 2if C wit h e ve ry g a i n  o f  304m i n  
a l t i t u d e . T e mp e r at u re s in  the sp ruce - f i r  fore s t  C 1 - '"1., ' ' -" I -
1 5 2 4 m) can b e  exp e ct e d  t o  b e  5 . 6 °-8 . 3 ° C co o le r  tha� t ho s e  
a t  t h e  b a s e  of t h e  moun t a i n s  o r  i n  adjace nt  va lle y s . The 
av e ra g e  Ju l y  t emp e rat u r e s  ran ge  from 2 3 . 6 ° C in  G at l i nb u r g  
a t  t h e  b a s e  o f  t h e  moun t a in s  t o  1 4 . 7° C a t  Ne wfound Gap . 
In Jan ua r y  t h e  me an t emp e rat ure i n  Gat l i n b ur g i s  3.9° C 
an d at Ne wfo und Gap , - 5 . 2 °  C .  
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V e ge t at i o n  
T h e  v e g e t a t i o n  o f  t h e  G r e a t  S m o k y  �fo un t a in s  :.Ja -
t i ona l P a rk i s  c on s i d e r e d  t o  b e  o n e  o f  t he mos t d i v e r s i fie d 
and un i que i n  N o r t h  Ame r i c a . T h e  B l u e  R i d g e  P ro v i n c e  h a s  
b e en c o nt in u a l l y  o c c up i e d  b y  p l an t  l i fe f o r  p e rhaps  2 0 0  
mi l l i o n  ye a r s wh i l e o t he r g e ogr ap h i c a l  r e g i o n s  o f  t h e  
c o un t ry h av e  b e e n  g l a c i at e d ,  f l oo d e d , and / o r  e xp o s e d  t o  
v a r i o us fo rm s o f  g re a t  climat i c  an d p hys i c a l  c h an g e s  
(C a i n  1 9 3 7 ) . Thus , t h e  G r e a t  Smo k y  Moun t a i n s  ar e a  a c t e d  
a s  a haven and r e d i s t r i b u t i o n c en t e r  fo r c o un tl e s s spe cies 
that had b e en ob l i t e r at e d  in o t h e r g e o g r aphi c a l  re g i on s .  
Du e t o  i ts d ive rs i t y  and sub s e quent  c o mp l e x i ty,  a tho rough 
d e s c r i p t i on o f  t h e  fl o r a  o f  t h i s  a r e a  h as pr o ve n  t o  b e  a 
d i f f i c u l t  t a s k . T h e  m o s t t h o r o u gh de s c r i p t i o n o f  t he 
ve g e t at i o n  o f  t h e  ar e a  wa s a c c omp l i s h e d  b y  Whi t t a ker (1956) . 
H e  e s t ab l i s h e d  v e g e t at i on p at t e rn s , v e g e ta t i o n t yp e s ,  and 
t h e i r  d i s t r i bu t i on a l  r e l at i on s . 
S h anks  (19 5 4b )  e s t ab l i s h e d  a ph y s i o g raph i c  s i t e -
e l e va t i o n-moi s t ur e  c a t e g o ry i n t o  �hic h a l l  d o m i n an t  tr e e  
s p e ci es c o u l d  b e  p l ac e d  ( Fi gu re 1 \ .l.) • S ha nk s ' s i x c ateg o ri e s  
i nc lu de c o ve h a r dwo o d , n o r t h e r n  h a r dwo od , he m l o c k, sp ruc e -
f i r, c l o s e d  o ak ,  and t h e  c o mbi nat i on o f  o p e n  o ak - p ine  an d 
bald s (F i gu r e  2 and Tab l e  1 ) .  
Co ve hardwo od f o r e s t s  are c h arac t er i st i c  o f  c ov e  
are as and s he l te re d  slop e s  up to elevations of 1372 m. 
De e p, well dra ined soi:s a re prerequisite to this forest type. 
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TABLE 1 
VEGETATION TYPES A\JD THE IR DOMINANT SPECIES IN THE 
GREAT S�!OKY :.!OUNTAINS �ATIONAL PARK 
Vegetation Type DomL�ant Species 




Basswood (Tilia heterophylla) 
Beech (Fagus �randifolia) 
Buckeye (Aesculus octandra) 
Hemlock (isuta canadens1sj 
Silver be 1 Hales1a carolina var. monticola) 
Sugar ITaple (-�er saccfiarum) 
Yellrni birch {Befula allegneniensis) 
Yellrni poplar (Lu10aendron tul1p1tera) 
Small Trees and Shrubs 
Al temate-leaf dogwood (Cornus alternifolia) 
Bear huckleberry (Gaylussac1a urs1na) 
Hearts-A-Bustin (Euonvuus amer1c��L�) 
Mountain laurel (Kalm1a lati±olla)-­
Service berry (�melanchier Iaevis) 







Small Trees and Shrubs 
.Alternate-leaf dogwood 
Mountain laurel 
Rhododendron (f\i'lododendron mxirnum) 










TABLE 1 (co ntin ue d) 
Dominant Species 
Small Trees and Shrubs 
Striped maple (Acer ensylvanicum) 
Hydrangea (Hydra""Ti'gea ar orescens) 
Dog hobble (leucothoe-editorum) 




Fraser fir C-�ies fraseri) 
Red spruce (1-lcea rUb ens) -
Mmmtain ash (Sorbus americana) 
Small Trees and Shrubs 
Striped maple 
Rhododendron (Rhododend:ron carolina) 
High-bush blueberry l Vaccir.luJn SlJ!l.ulatum) 
01ountain cranberr1 (V. alnitOTium) 
Red-berried elder (Si11bucus Plr?ens) 
CanaDy Trees 
Red oak (Querc:tlS rubra) 
1�hi te oak (Q. arb a) 
Black oak (Q. veiUtina) 
Sour.vood (O'.Aydendron arboreL..nn) 
Pignut hickory (Carya glabra) 
Mockernut hickory LC. to11l.entosa) 
Sweet birch (Betula-lenta) 
Small Trees and Shrubs 
Floweri.T'lg dog<.vood (Comus florida) 
Bear huckleberry 
High-bush blueberry 
�·lotmtain laure 1 
Rhododendron 
FlaJne azalea (Rhododendron calendulceum) 
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TABLE 1 (continued) 
Vegetation Type Dominant Species 
Open oak-pine Canopy Trees 
Virginia pine (Pinus virginiana) 
Pitch pine (P. r1dgida) 
Table mounta1n pine (P. pungens) 
Scarlet oak (Quercus cocc1nea} 
Chestnut oak (Q. pr1nus) 
hhite oak 
-




Deerberry (Vaccinium staminelJ11) 




Grass balds Blueberries 
Blackberries (Rubus sp.) 
Mou;•1tain oatgrass (Danthonia comoressa) 
Sources: Shanks 1954b, Whittaker 1956. 
1 4  
E ight tree species, six dominant and two subdominant, 
coexist in the cove hardwood forest with each constitut-
ing 1 0 - 2 0  percent of the forest canopy. These species 
include hemlock (Tsuga canadensis), silver bell (Halesia 
carolina var. monticola), buckeye (Aesculus octandra), 
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basswood (Tilia heterophylla), sugar maple (Acer saccharum), 
yellow birch (Betula allegheniensis), yellow poplar 
(Liriodendron tulipifera), and beech (Fagus grandifolia). 
Whittaker ( 1956) found that these eight species, in various 
percentage combinations, make up 8 0 - 9 0  percent of the co ve 
hardwood forest canopy. Below this canopy, a variety of 
small trees and shrubs make up a broad, but not dense, 
layer. The herbaceous layer is by far the richest to be 
found among the six forest types with over a hundred 
species to be identified during the spring alone (Whittaker 
1956, C ain 1937). 
Sheltered stream valleys, up to elevations of 914 m, 
and those areas along the more exposed ridges, up to 13 72 m, 
are dominated by eastern hemlock. The more important 
associates of hemlock are s ilver bell, yellow birch, and 
occasionally yellow poplar and/or beech (Whittaker 1956). 
The hemlock association is dense and dark, providing very 
little herb stratuin. The acidic soil conditions found 
under many hemlock fores�s partially explains this 
pheno1r.enon. The sr.1all tree and shrub 1 aye r is oft en 
occupied by dense thickets of rhododendron (Rhododendron 
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an d/ o r  c o mb in a t i on s  o f  nume r o u s  he a t h  s p e c i e s, all o f  
i..,;h i c h  t h riv e i n  a c i d i c  s o i l cond i t i ons . Wh i t t ak e r  ( 19 5 6 )  
n o t e d  t h a t  at l owe r elev a t i o n s  s t an d s  are mix e d  w i th h ar d­
wo o d s ,  have l e s s  he at h ,  and a mo r e  ab un d an t  h e rb a c e ou s  
l aye r .  A t  h i gh e r  ele v at i o n s  s t ands  a r e  d e n s e s t  w i th a 
t h i ck g ro w t h  o f  heat h s  and l i t tle o r  n o  h e rb l a y e r .  At  
t h e  lowe s t  e l e v a t i o n s  t he h e ml o c k  f o r e s t m e r g e s  w i t h  t h e  
c ove h ar dw o o d  f o r e s t s  an d h em l o ck b ec o me s  only one of t h e  
dominant  s pe c i e s. 
L o c a t e d  at alt i tu d e s o f  1372 m an d ab o ve is t�e 
n o r th e rn h a r dwo o d  f o re s t s , d o m i n at e d  b y  b e e c h  and y e l l o w  
b i r c h . So me t i me s r e fe r r e d  t o  a s  t he be e c h  o r chard s , t h i s  
f o r e s t  t yp e  i s  c h a r a c t e rize d by i t s  o p e n  un d e rs t o ry wit h  
a c olle c t i o n  o f  h e rb s, s e d g e s  a n d  f e rns, small  tre e s , and  
s hrub s . U nd e r g r owth i s  sl i gh t  i f  n o t  alt o g e the r ab sen t . 
Wh i t t a ker ( 1 9 5 6 )  s ugg e s t s  t h a t  t h e  s ho r t  and st un t e d  ap­
p e a ra n c e  o f  t he d o m in a n t  t re e  spe c i e s as well as the 
o b v i o u s ly open un d e r s t o ry may b e  a t t ri b ut e d  t o  the ex­
t reme c l imatic c o nd i t i o n s  at t h i s  altitu d e . 
The s p r uc e - f ir f o r e s t s  a r e  l oc a t e d  p r i m a r i ly at 
alt i t ud e s  o f  1 3 7 2  m and  ab o v e . The do m in ant  tre e s p e c i e s  
a re F r a s e r  f i r  ( Ab i e s  f r a s e r i )  and r e d  s p ruc e ( P i c e a  
rub e n s ) . Pur e  s t an d s  o f  F ra s e r  f ir may be fo und above 
1 8 2 9  m .  The only e t h e r t re e  s p e cie s o f  maj o r  imp o r t an c e  1n 
t his ass o c i a t i o n  i s  mo unta in a s h  (Se rbus ame r icana) . 
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Depending on the exposure of the slope, undergrowth var1es 
from a 9 0  percent coverage of moss and oxalis on north­
facing slopes to 6 0  percent or less coverage on south­
facing slopes with almost 1 0 0  percent coverage by rhodo­
dendron on ridges. While undergrowth is sparse in this 
forest type, mosses and lichens abound, covering the 
ground and trees liberally. 
The next forest type described is a combinatiJn of 
Whittaker's chestnut-oak heath, red oak-chestnut and white 
oak-chestnut forest types. Shanks (1954b) has called this 
group of species the closed oak forest. Species of this 
association are located on intermediate to dry slopes and 
are dominated primarily by oaks and, prior to the destruc­
tion of the chestnuts by the chestnut blight, by chestnuts 
and oaks. Some of the dominant tree species today are red 
oak (Quercus rubra)' white oak cg_. alba) ' chestnut oak 
(Q. prinus) , black oak (Q_. velutina) , sourwood (Oxydendron 
arboreum), pignut hickory (Carla glabra) , ;-r.ockernut hickory 
(£. tomentosa), and sweet birch (Betula lenta) . The 
understory is dominated by heaths but is not usually a 
continuous stratum. Common to this layer of the forest 
canopy are mountain laurel (Kalmia latifolia), rhododendron 
(Rhododendron maximum), flame azalea (�. calendulaceum) ,  
sweet shrub (Calycanthus fertilis), and hydrangea 
(Hydrangea ar�orescens) . 
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The last classification, a combination of two 
types, open oak-pi�e and heat h balds, is composed of those 
species common to the dry exposed and often rocky ridges 
and slopes. At lower elevations, Virginia pine (Pinus 
virginiana) and scarlet oak (Quercus coccinea) are 
dominant. These forests are comparatively open with only 
7 0  percent tree coverage, 1 0 - 4 0  percent shrub coverage, 
and 2 - 1 0 percent herb coverage. Above the Virginia pine­
scarlet oak grouping ( 6 1 7 - 9 7 5  m) the pitch pine (Pinus 
ridgida) is dominant. Often found with this species are 
scarlet o ak and chestnut oak. This association is similar 
to the previous as it is also relatively open, but differs 
1n t hat the shrub layer is denser; the coverage being 
4 0 - 70 percent. Herb cover is low at 5 - 2 0 percent coverage. 
Above 9 7 5  m is the third group of pines. Dominat ed by table 
mountain pine (Pinus pungens) tree coverage is 7 0- 8 0  percent 
with scarlet oak, pitch pine and chestnut oak appearing as 
codominants at lower elevations. Shrub coverage is high at 
6 0 - 90 percent, dominated by mount ain laurel (Whitt aker 1956). 
Herb coverage is again low at 5 - 20 percent. 
The most distinctive and con�roversial type of vege­
tation to be found in t he mountains are t he balds. Found 
at higher elevations along ridges and mountain tops, balds 
are either grassy or heath covered. Grassy balds, believed 
to be the result of fire and/or grazing, are dominated by 
mountain oat grass (Danthoni a compressa; . The heath balds 
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o c cu r  b etwe en 1 2 1 9  m a n d  th e u ppe rmo s t  p e ak s . At l owe r 
e l e v at i on s  mount a i n  laur e l i s  t h e  d o m i n ant h e ath wh i l e  at 
h i g h e r  e l evat i o ns catawb a r h o d o d e nd ro n  (Rh o d o d en d r o n  
c atawb i e n s e )  d o m i n ate s . 
CHAPT E R  III 
RI-\TE RIA L S  A\JD �!ET H OD S  
In 1970 , f i ve d i f f e r e n t  hik i n g  ro ut e s  t o t a l i n g  
1 30. 0 k m  w e re e s t ab l i s h e d  i n  t h e  n o r thwe s t e rn q u a r t e r  o f  
t h e  P ar k  t o  c o l l e c t  b l a c k  b e ar s c a t s .  T he s e r o ut e s  c o n ­
s i s t  o f  t r a i l s  p re v i ou s l y e s t ab l i s he d  b y  t h e  �at i o n a l  P a rk 
S e rv i c e .  Al l f i ve  rout e s  are l o c a t e d  we s t  o f  U .  S .  Hi ghway 
4 4 1  and no r th o f  the Ap p a l ac h i an Tr a i l  and the �o r t h  
C ar o l in a  s t at e  l i n e  (Fi g u r e  1 ,  p a g e  8) . 
D e s c r i p t i o n  o f  Rout e s  
T h e  e a s t e rnmos t r ou t e ,  S u g a r l and s , i s  1 7 . 2  km i n  
l en g t h , r an ge s  i n  e l e v at i on from 57 3 n: t o  1810 m, and i s  
c h arac t e r i ze d  b y  t hr e e  g e ne r a l v e g e t a t i on t yp e s :  s p r u c e ­
f i r, o p en o ak - p i n e  and b a l ds , and c los e d  o a k  f o r e s t s . 
T h i s  r o ut e  b e g in s  at  t h e  S p ruc e - F i r  N a t ure T ra i l  o n  t h e  
C l i n gman ' s  Dome Ro a d  and e n d s  on  U .  S .  H i ghway 441 (Fi g ure 1 
and Appen d i x  E ) . 
T h e  E l kmon t -B e n t  Arm Rout e l i e s  we s t  o f  t h e  Sugar­
l an d s  Rout e , i s  3 2 . 8  km i n  l en g t h , r an g e s  i n  e l e v a t i o n  f rom 
792 m to  17 09 m, and is  c h a r a c t e r ize d by t wo g e n e r a l  
ve ge t at i on t yp e s : clo s e d  o ak and n o rt he rn har dwoo d s  
fo res t s . Th i s  r o u t e b e g i n s  o n  t he Lit t l e Rive r G r ave l 
Ro ad at t h e  Cuetunb e r  Gap t r a i l  he a d  and t ernina t es on the 
20  
2 1  
Little River Gravel Road at the Goshen Pro�g trail head 
(Figure 1, page 8, and Appendix E). 
Sharing appr o ximately 4.8 km with the Elkmont-Bent 
Arm Route is the Tremont-Der rick Knob Route . It is 2 4 .8 
km in length, ran ges 1n elevation from 792 m to 1578 m, 
and is characterized by closed oak and northern 1 ' ' narawooas 
forests. The Tremont-Derrick Knob Index ?oute begins at 
the Panther Creek trail head and terminates at the end of 
the Davis Ridge Trail (Figure 1 and Appen�ix E). 
The Spence-Russell Route is 2D.l km in length, 
ranges in elevation from 590 m to 1548 m, and is char-
acterized by five general vegetat ion types: hemlock, 
cl osed oak, northern hardwoods, cove hardwoods, and open 
oak-pine and balds. This route begins in the Cades Cove 
Picnic Ground at the k1thony Creek trail ��ead, T:l.a�<es a 
loop via the Appalachian Trail and returns to the original 
starting point (Figure l and Appendix E). 
�'·1CiJntain In�Je:< F .. ot:�e. �tis 3� . 1  kiil lor1g, 1·ange s in ele'�/a-
general vege t ation types: closed oak, open oak-pine and 
balds, cove hardwoods, and northern hardwoods. The route 
be g i n s at the G reg or y Ridg e trail head at the end of Fo rge 
c�eek I�oad and terr:.inates i:-t t�c �\brar.lS Falls pa.rking aYe2.. 
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C ol l e c t i on of S c a t s  
B e t w e e n  l Oc t ob e r  and 1 5  May rou t e s  w e r e  h i k e d  on 
an i r r e gu l ar b a s i s . B e twe e n  15 May and 1 Oc t ob e r a l l  
r out e s  w e re hik e d  b iwe e k l y , d u r i n g  whi c h  t i me al l r ou t e s  
w e re h ik ed w i t h in a t wo - t o  fou r - day p e r i od .  S c a t s 
c ol l e c t e d  du r i n g  t h e s e  pe r iod s  w e r e  us e d  i n  oth e r s tu d i e s  
on food hab i t s  (B e eman 1 971 ) , r a d i oac t i v e  t a g g in g  of 
f e c e s  ( �a r c u m  1974 , Ea g a r  19 77) and mov e �e n t  s t udi e s  
(Eu ba n k s  19 76) . 
Sc ats of b la ck b e ar w e re c oll e c t e d  and r e c ords w e r e  
ma in t a i n e d on t he e x a c t  d a t e  and loc at i on o f  e a c h; a ny 
r e ma in i n g  s c a t s  w e r e  a lways  b rush e d f rom t h e  t r a i l  to 
p revent  c olle c t i n g  the s ame m a t e r i a l a t  a lat e r  d a t e . 
I n f ormat i on r e g ard i ng -wea t he r c on d i t i on s , t i me of d a y , 
c on d i ti on of t h e  s c at , t h e  nu mb e r and type (day or over­
n i gh t ) of h i ke rs  me t a l on g  t he routes, an d any oth e r 
p e r t i n e n t  da t a  we r e  r e c or d e d  on Ind e x  Rou t e  Dat a S h e ets 
(Appendix A) . S c a t s  w e re f roze n up on r e t urn t o  t h e  l a b .  
S c ats c olle ct e d  a r ound t r a il s he lt e rs i n  p r ox i mi ty t o  
Index Route s were not inc l ud e d i n  the dat a anal y3i s .  
An alysis of th e D a t a  
The numbe r of s c ats col le cte d from one rout e c annot 
� e d i r e c t 1 y c om p a re d t o t h e  n w!l b e r c o  11  e c t e d f l' om an c t he r 
s ince rout e s  a r e  of une qual le ngths . F o r  comparative 
purpose s i t  was n e c ess a ry to convert the number of scats 
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collected to a figure indicating a per unit effort; this 
was accomplished by transforming all figures into a 
scats/km value (to convert any scats/km value to km/scat, 
divide the number one by the scats/km value). 
The major portion of the analysis concerned data 
collected from 1 June through 1 October, a period of time 
consisting of nine biweekly hikes. Prior to the summer 
season hiking period of 1 June - 1 October, Index Rou tes 
were cleared of scats during the 15 May hiking period. 
This was to insure that scats collected on 1 June would be 
no more than two weeks old. Any scats found 1vere included 
in the pre-suurner season data. The remainder of the 
analysis u tilized data collected from 1 October through 
1 June, a series of irregular hikes. Influencing this 
decision was early work by Pelton ( 1972), who found that 
black bear activity in the Park increases appreciably after 
May and decreases sharply after September, and the fact 
that only during the time from 1 June - 1 October were all 
routes hiked regularly and all infoiilla tion recorded. Data 
collected on a regular basis canno t be sta tistically 
analyzed in conjunction with data collected on an irregular 
basi3, however, a comparison can be made between the su�ner 
periods ( 1  .June - 1 October) and the pre- and post-swnmeT 
season periods ( 1  October - 1 June) when each set of data 
is described on a scat per kilometer basis (Appendix F) . 
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Locatio n s  for each s cat co llected between 1 June -
1 Oct ober were recorded as accurat ely a s  po s s ible in t erms 
of dis tance from a trail head, t rail j unction, s t reaD 
cros s ing , or o ther landmark. The s e  loca t io n s  were then 
marked on USGS t opographic maps t o  determine t he al titude 
(t o t he neares t  1 2 . 2  m co nt our interval) for each s cat. 
U sing t he clas s ification s ys tem f ormulated by 
Shank s ( 195 4b) , in addition t o  per s onal o b s ervation, each 
s cat was cat eg orized int o  a s pecific veget at i on type . 
Individual scat locations could t hen be ident ified u s ing 
rout e name, date of collection (year, mont h , and day ) , 
altitude, and veget at ion type . Thi s info rma t i on was t h e n  
co ded t o  facilitate u s e  o f  a c omputer f o r  sub sequen t 
analys i s  of variance tes t ing ( Barr and G o o dnigh t 1 9 7 6 ) .  
Alt itudinal clas s i fications were arbit ra ri ly set at 
15 2 . 4  m int ervals beginning at 4 5 7 . 2 m and progres s ing t o  
16 76+ m. E ach clas s was numbered c on secu tively, res ulting 
in nine different alt itude clas s e s  (Appendix B) .  An 
a ltitudinal description of ( 1 )  in dividual rou t es and ( 2 )  
al l routes combined are pre sented in Table 2;  this t ab l e  
include s the dis tanc e each route c overs wi t hin the re ­
s pec tive altitude clas s and t he percent age of the t o t al 
length of the route which occupies each alt itude clas s .  
Vegetative characteris t i c s  for each r oute are 
s imil ar ly descr i b e d  (Tab le 3 ) . Six vege tat ive cla s ses 
were us e d : c ove ha rdwo o ds , c l o s e d  c ak , open o ak - p ine and 
Al t itude 
(m) 
4 5 7 - 6 0 9  
6 1 0 - 7 6 2  
7 6 3 - 9 13 
9 1 4 - 1 06 6  
1 06 7 - 1 2 1 8  
1 21 9 - 1 37 1  
1 3 7 2 -- 1 5 2 4  
1 5 2 5 - 1 676 
1 67 7 +  
TAB L E  2 
ALT I T U D I NAL D E S C R I PT I ON O F  I N D E X  ROUT E S  I N  T i l E  G RE AT S MO KY 
MOUN T A I N S  NAT I ON AL P A R K  
Sugar l ands
_ KM % 
0 . 5  2 . 7  
1 . 0  5 . 5  
1 . 3  7 . 1  
2 . 1  l l . 5 
1 . 3 7 . 1  
4 . 5  24 . 6  
1 . 3 7 . 1  
3 . 2 1 7 . 5 





0 . 2  
4 . 3  
4 . 8  
2 . 9  
3 . 7 
4 . 3  
8 . 4  
2 . 8  
% 
- - -
0 . 6  
1 3 . 7 
1 5 . 3  
9 . 2  
1 1 . 8  
1 3 . 7 
26 . 8  
8 . 9  




lQv1 0 11 
- - - - - -
- - - - - -
2 . 3 9 . 1  
3 . 1 1 2 . 2  
2 . 9  1 1 . 4  
5 . 5 2 1 . 7  
9 . 7  3 8 . 2  
1 . 9  
- - -
7 . 5  
- · - -· 
Spence -




5 . 4  
2 . 6  
1 . 8  
3 . 8  
3 . 4 
3 . 4 




2 5 . 5  
1 2 . 3  
8 . 5 
1 7 . 9  
1 6 . 0  
1 6 . 0  
3 . 8  
- - .. 
Gregory-
I lannah 
Motm t a in 
KM % 
5 . 8  1 5 . 3  
1 2 . 4  3 2 . 6  
8 . 2  2 1 . 6  
3 . 4  8 . 9  
3 . 2 8 . 4  
2 . 1  5 . 5  
2 . 9  7 . 6  
- - - - - -
- - - - - -
Overa l l  
Tota l  
Kiv1 % 
6 . 3 4 . 7  
1 9 . 0  1 4 . 4  
1 8 . 7  1 3 . 9  
1 5 . 2  1 1 . 3  
14 . 1  1 0 . 5  
1 9 . 2  1 4 . 3  
2 1. 6 1 6 . 1  
1 4 . 3  1 0 . 6  














I lem1 ock 
Spruc e ­
Fi r 
Tot al km 
TAB L E  3 
V E Gl._<; T AT I ON TY P E S  FOUN D A L ON G  I N D E X ROU T E S  I N  Ti l E  G RE AT S M O K Y  
MO UN T A I N S  N AT I ONAL P A R K 
Sugar1and s 
KM % 
3 . 4 6 . 8  
6 . 9  2 2 . 5 
7 . 7  1 00 . 0  




1 7 . 8  35 . 9  
] 5 .  8 48 . 5  
- - - - - -
33 . 6  
I naex Route s  
Tielnon.r.:.: -cregory-
nerrick Spence - Hannah 
Knob Rus sel l fvbLmt ain 
KM 9o KM % I<fVt % 
1 4 . 8  2 9 . 8  
1 0 . 2  3 1 . 3  
- - - - - -
2 5 . 0 
3 . 0  4 0 . 0  
4 . 4  8 . 9  
3 . 5 1 1 . 4  
5 . 4  1 6 . 6  
5 . 3  1 0 0 . 0  
-· -� -
2 1 . 6  
- - --
4 . 5 60 . 0  
9 . 2  1 8 . 5 
20 . 3  66 . 1  
1 . 2 3 . 7  
- - - - - -
- - - - - -
35 . 2  
Total 
KM % 
7 . 5  5 . 6  
4 9 . 6  3 7 . 2  
30 . 7  2 3 . 0  
3 2 . 6  2 4 . 4  
5 . 3  4 . 0  
7 . 7  5 . 8  




balds, northern h ardwoods , hemlock, and spruce - fi r . The 
inc lusive vegetation types and the distance that each 
route covers within each veget ation type are also 
included. 
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A combina tion fac tor of altitu de c las s and veget a ­
t ion type was determined for each scat locat ion. The 
relat ionship between th is comb inatio� factor and the 
result ant scats/km for ea ch was analy z ed through the us e 
of a regression procedure ( Sa ka l  and Rohlf 1 9 6 9) . 
CHAPTE R IV 
RE SULTS c\..:\iD D IS C US S  I ON 
I. INC IDENCE O F  S C AT S  DURIN G  PRE - .�\JD 
POST - SUMME R SEASON S 
Index Routes wer e hik ed on a r egul a r  b asis f rom 1 5  
May through 1 October and on an ir re gular basis b etween 
1 Octobe r and 1 5  May, 1 9 7 0 - 1 9 7 5 . The period o f  time f rom 
1 June - 1 Octobe r will be r efer r ed to as the suminer season 
and the time spans f r om 1 January - 1 Jun e  and from 
1 Octobe r  - 1 Jan ua ry will be r ef er r ed to as p re- and 
post - summ e r  s easons , r e s p ectivel y. 
Scats/km for the p re- and post - summe r s e ason we r e  
l ess than th ose for the S UIT'u'Tier s eason except i n  the c as e  
of the Sp ence- Russell Index Route . The p re- a n d  p o s t ­
surrJne r s eason valu es ',.;ere 0 .  0 3  s cats/ km and 0 .  0 6  scat s/k�1, 
r esp ect i vel y for this route ( Figur e 3) . 
The r e  are numerous facto rs which may infl uence the 
l ow incidence of s c ats during the p re - summer s e a s o n . B ears 
may b e  l ocated away from the Index Rout es, and th e i r  mov e ­
ments m ay b e  r est ricted to smal l e r  areas than at othe r 
times durin g the y ear . The a vailability of natural food s 
is l es s  durin g the sp ring and the bears m a y  sti ll be sub ­
sisting of f fat s to r es ( rather t h an f eeding an d thu s 
de fe catin g )  unt il l at er in the season a t  which t i me foo d 








• 2 5 
• 2 0 
. 1 s 
. 10 
• 0 5 
P re ­
Sur.,_,'ne r 
Su g a r l an d s  
E l kmo n t - B e n t  
Arm 
S umme r 
S e a s on 
- - · - -
G r e g o r y - -X ­
H ann ah �loun t a in 
Po s t ­
S umme r 
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T r e m o n t - De r ­
r i c k  Knob 
S n e nc e - Ru s s e l l  
· F i e l d  
F i gu r e  3 .  C o mp a r i s o n o f  s c a t s / km va l u e s  f o r  p re -
s umme r ,  s um..rne r ,  and p o s t - s c.mme r s e a s o n s  o v e r  s i x ye a r s  
( 1 9 7 0 - 1 9 7 5 ) i n  t h e  G r e a t  Smoky :,Joun t a i n s  :.: a t i o ::1 a l P a r k . 
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s our c e s  a r e  no re p l e n t i fu l . As s oc i at e d  w i t h  t h e  ab o ve i s  
t h e  p o s s i b i l i ty t h at t h e  d o rmant c o nd i t i on o f  t he g a s t ro ­
i n t e s t in a l  t r a c t  a f t e r  t h e  w i n t e r  s e a s o n  may d e t e r  fo o d  
int a k e  du r i n g  t h e  e ar l y  p a r t  o f  t h e  s p r in g . 
F ac t o r s  t ha t  m ay in f l ue n c e t he f l u c tu a t i on o f  
i n c i d e n c e  o f  s c a t s dur i n g  t he fa l l  s h o u l d  b e  n o t e d .  I t  
i s  s u s p e ct e d  t h a t  s om e  s p e c i f i c  f o o d  s o ur c e s  ( i . e . , ma s t )  
m ay o c cu r  away f r om t h e  rout e s  dur in g  t h e  fa l l .  B e eman 
( 1 9 7 5 ) n o t e d  t h at s ev e r a l  o f  t h e  b e ar s  h e  h a d  rad i o t r acke d 
l e ft t he i r  n o r m a l  home r a n g e s  du r i n g  e ar l y  fa l l  and r e ­
t urne d p r i o r  t o  denn i n g . D e c r e as e d  fe e d i n g  a c t iv i t i e s  
p r i o r  t o  d e nn i n g  o b v i ou s l y  r e s ul t  in l e s s  d e f e c a t io n . 
Du r i n g  t h e  d en n i n g  p e r i o d  n o  s c at s  are  f o un d  b e c au s e  n o  
de fe c at i o n  o c cu r s  ( F o l k  e t  a l . 1 9 7 2 ) . I n  h i s  s t udy on  
t h e  d e f e c a t i o n  r a t e s  o f  c ap t iv e  b rown b e ar s  fed  ad l ib a t um 
Ro t h  ( 1 9 7 7 )  a l s o  found t h at i n  w i n t e r  t h e  d e f e c a t i o n  r a t e 
app ro a c h e s  z e r o , p a r t i c u l a r l y  fo r p re g n an t  fema l e s . L e a f  
c o v e r  i n  t h e  f a l l  was  a l s o  found t o  h in d e r t h e  l oc a t i o n  o f  
s c a t s . I n  ye a rs o f  e ar l y l e a f  f a l l the numb e r  o f  s c a t s  
c o l l e c t e d  app e a r e d  t o  d e c re a s e mo r e  qu i ck l y  t h a n  i n  ye a r s  
o f  l a t e r  l e a f  f a l l ind i c a t i n g  t h e  d i f f i c u l t y  o f  l o c a t i n g  
s c at s  b e c aus e o f  l e ave s . 
I t  app e ar s  t h a t  s o me fa c t o r  o r  c omb i n a t i on o f  f a c t o r s  
a r e  c a us i n g  l e s s  e v i d e n c e  o f  t h e  p r e s e n c e o f  b e ar s  a l o n g  
t h e  S p en c e - Ru s s e l l  I ndex Rou t e  s u g g e s t in g  � h a t  b e a r s  
ut i l i z e  th i s  r ou t e m o r e  fre q ue nt l y  d ur i n g  t h e  p re - and 
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p o s t - s umme r s e a s on t h an dur i n g  t h e  summ e r s e a s o n . Due t o  
t he p op u l a r i t y  o f  t h e  Ant hony C r e e k  T r a i l and t h e  upp e r  
s e c t i o n  o f  t he B o t e Moun t a in Ro ad ( b o t h  m a j o r  s e c t i o n s  o f  
t h e  S p e n c e - Ru s s e l l  I nd e x  Rout e )  h i k e r  i n t e n s i t y  i s  
s u s p e c t e d  as  h av i n g  s ome i n f l u e n c e  on  t he d i f f e re n c e s  
b e twe e n  s c a t s / km f o r  t h e  summe r s e a s o n  a n d  t h o s e  f o r  t h e  
p re - and p o s t - s umme r s e a s o n s . A t o t a l  o f  7 3  o ve rn i ght 
h ik e r s , 3 6 . 4  p e rc e nt o f  a l l  ove rn i g h t  h i ke r s  e n c o un t e r e d  
o n  a l l I nd e x  Rout e s  d u r i n g  t h e  1 9 7 5  s umine r  s e a s on , ',ver e 
me t a l o n g t h e  S p e nc e - Rus s e l l  I nd e x  Rou t e  ( T ab l e  4 ) . M a r s h  
( 1 9 7 3 )  f ound t h a t  b e twe e n  e ar l y J un e a n d  m i d - S e p t emb e r  t he 
An t h o n y  C r e e k  T r a i l was  mo r e  h e av i ly u s e d  t h an any o f  t h e  
o t h e r  t ra i l s wh i c h  make u p  s e c t i o n s  o f  t h e  I n d e x  Rout e s . 
h'h e t he r  t h e  p r e s e n c e  o f  l a r g e r  numb e r s  o f  p e op l e a l on e  
c aus e s  t h e  b e a r s  t o  avo i d  t h i s r o ut e dur i n g t he summe r 
s e as on o r  whe t h e r  h i ke r s  and h o r s e b ac k  r id e r s  h ave 
t ramp l e d  the s c a t s  i n t o  t h e  mu d or whe t h e r  b e a r s  h ave s imp l y  
q u i t  u s i n g  t h i s  r o ut e f o r  s o me o th e r  r e a s o n  ( e . g . , dom i n an c e  
o f  o n e  o r  mo r e  a n i ma l s o v e r  o t he r s , c l i ma t i c  c on d i t i o n s , 
e s t ab l i s hm e n t  o f  o t he r g ame t ra i l s , e t c . )  i s  un known . 
F i gure  3 i l l us t r a t e s  t h at b e ar s  app e a r  t o  u s e  t he rou t e  
l e s s  du r in g  t h e  s umme r s e a s o n .  
I I .  I N C I DEN CE OF S CAT S D U R I !\ G  S U�vL\1E R S E AS ON 
B e twe en  1 J un e  and 1 O c t ob e r ,  1 9 7 0 - 1 9 7 5 , 6 9 7  s c a t s  
i<ie re c o l l e c t e d b y  h i k i n g 6 0 8 5 . 7  km c f  I n d e x  R ou 'c. e s  ( T ab l e  '- '  J )  • 
TAB L E  4 
H I KE R  U S E  O F  I ND E X  ROU T E S  D UR I N G  THE 1 9 7  5 SU?>1HER  
S E A S ON DETE Ri'vf iN E D  BY  0f iNE  AL L - DAY C OUNT S 
Number of Hikers 
Index Route Day OV"emignt 
Sugar lands 1 0  36  
Elkmont - 2 8  8 5  
Bent Arm 
Tremont - 1 5  7 3  
Derrick K ... i1ob 
Spence - Rus sell 6 9  1 74 
Gregory-
Ha.t""'lna.� >!ountain 2 7  110  
Grand Total  149  478  
Total Number 
46 
1 1 3  
8 8  
243  
137  
6 " "" L- 1  
0, 
0 of Grand Total 
"" ., / . ..) 
1 8 . 0  
14 . 0  
38 . 8  
2 1 . 9  
1 00 . 0  















TAB L E  5 
S UMMARY (W T i l E  N UM B E R  O F  S C AT S  C O L L E C T E D  A L O N G  I N DE X  ROU T E S  I N  T il E  
G RE AT S MO K Y  MOUN TA I N S  NAT I ONAL PARK , 1 9 7 0 - 1 9 7 5  
June June July 
I fikin� Pe riod s 
July 1 g .  Aug.  Sept . Sept . OCt .  Total Total 
KM 1 1 5  1 1 5  1 1 5  1 1 5  1 Scats KM 
1 7 . 2  2 3  5 2 1  1 3  1 5  2 9  2 3  1 7  9 1 5 5 8 7 7 . 2  
3 2 . 8  4 5  � ["  J J  3 7  2 3  2 5  4 8  5 5  3 3  3 1 3 3 2  1 6 0 7 . 2  
2 4 . 8  2 3  7 7 7 4 1 5  1 1  1 2  6 92 1 24 0 . 0  
2 0 . 1  4 4 3 0 [" .) 4 8 3 1 3 2  9 6 4 . 8  
3 5 . 1  1 0  ,-:J 1 0  1 0  9 1 5  1 1  7 9 86 1 396 . 5  
1 0 5  56 7 8  5 3  58 1 1 1  1 08 7 2  56 69 7 
1 30 . 0  6 76 . 5  7 24 . 8  7 2 9 . 4  68 4 . 5  6 59 . 7  6 8 9 . 6  7 09 . 3  6 54 . 6  5 5 7 . 3  608 5 . 7  
0 . 16 0 . 08 0 . 1 1 0 . 08 0 . 09 0 . 16 0 . 1 5  0 . 11 0 . 1 0 
Scat s 
0 . 18 
0 . 2 1 
0 . 07 
0 . 0 3  
0 . 06 
0 . 1 5 
vl 
vi 
3 4  
Du r in g  t h i s  f i v e - ye a r p e r i o d  t h e  E l km o n t - B e n t  Arm I n d e x  
Rout e y i e l d e d  3 3 2  s c a t s , S u g a r l and s 1 5 5 ,  T re m o n t - D e r r i c k  
Knob 9 2 , G re g o ry - H ann ah M o un t a i n 8 6 , a n d  S p e nc e - Ru s s e l l  3 2 . 
T h e  ove r a l l  t r e nd b e twe e �  y e a r s  s h o w s  an i n c r e a s e i n  t h e  
r aw numb e r  o f  s c a t s  c o l l e c t ed b e tw e e n  1 9 7 0  and 1 9 7 1 . T h i s 
i n c re a s e i s  l i k e l y  e xp l a i n e d  b y  t h e  f a c t  t h a t  dur in g 1 9 7 0  
t he G re g o ry - H an n a h  Moun t a in I n d e x  Rout e "Y·ia s no t h i ke d . 
From 1 9 7 1  t h ro ugh 1 9 7 5  t h e  numb e r  o f  s c a t s  c o l l e c t e d  
s t e a d i ly  d e c l i n e d  ( F i g u r e  4 )  s u g g e s t in g  t h at b e ar act iv i t y  
a l on g  I n de x  Ro u t e s  w a s  a l s o d e c r e a s ing . 
T o  e n a b l e  c omp ar i s o n s  t o  b e  mad e  amon g t h e  r o ut e s , 
t h e  ;mmb e r  o f  s c a t s  c o l l e c t e d a l on g  e ac h  r o ut e 1-1 a s  c o n ­
v e rt e d  t o  a s c a t s / km va l u e . D e s p i t e  t he c o nv e r s i on , t h e  
E l km o n t - B e n t  A r m  I nd e x  R o ut e s t i l l  pr o d uc e d  t h e  h i gh e s t  
s c at s / km at  0 . 2 1 .  S u g a r l an d s  p r o du c e d  0 . 1 8 s c at s / k m , 
T r e mo n t - De r r i c k K n o b  0 . 0 7 ,  G r e g o ry H an n ah Mount a i n  0 . 0 6 ,  
and S p e n c e - Ru s s e l l 0 . 0 3 s c a t s / km ( T ab l e  S ) . 
T h e  i n c l us i v e  s c a t s / km va l u e  fo r a l l  I nd e x  Ro ut e s  
ov e r  a l l  y e a r s  l--ias  0 . 1 1 s c a t s / km ( o r  9 . 1  km/ s c a t ) . �·la r c um 
( 1 9 7 4 )  e s t i ma t e d  t he d e n s i t y  o f  b l a c k  b e ar f o r  1 9 7 3  t o  b e  
1 b e a r / 2 . 7  km 2 . The s c a t s / km v a l ue fo r 1 9 7 3  wa s 0 . 1 2 ( 8 . 3  
km/ s c at ) . E a g a r  ( 1 9 7 7 ) d e t e rm i n e d  the  d en s i t y  o f  b l a c k  
b e a r s  t o  b e  1 b e a r / 3 . 0 3 km 2 fo r 1 9 7 4  a n d  1 b e a r / 2 . 7 7 k m2 
fo r 1 9 7 5 ; s c a t s / kn va l u e s w e r e  0 . 0 9 a n d  0 . 0 8 ,  re sp e c t � v e l y  
d u r i n g  t h i s  p e r i o d . S t u dy a re a s  dur i n g  t he p e r i o d  wh e n  a l l  
t h r e e e s t i ma t e s  w e r e  d e r iv e d  we re  the s a me . Fu t u re 
1 7 5  
1 5 0  
Ul 
+..J 







� '"7 ... 
3 I :J 
z 
5 0  
7 0  7 1  7 2  7 3  
Y e a r  
7 4  7 5  
F i g u r e  4 .  T o t a l  numb e r  of s c a t s  c o l l e c t e d  in 
t he G r e a t  Smo ky Moun t a in s  N a t i o n a l  P a rk , 1 9 7 0 - 1 9 7 5 . 
3 5  
3 6  
c omp a r a t i v e  s tu d i e s  from o th e r s e c t i o n s  o f  t he b l a c k  b e a r ' s 
r an g e  in � o r t h  Ame r i c a  wo u l d b e  i n t e r e s t i n g  a n d  u s e fu l . 
E va l ua t i o n  o f  t he s c a t s / km on a ye a r l y  b as i s  s h ow e d  
t h a t  a m ark e d  d e c r e a s e  o c cu r r e d  b e twe e n  1 9 7 0 - 1 9 7 5 .  T h e  
s c at s / km v a l u e  f o r  1 9 7 5  i s  4 3  p e r c en t  o f  t h e  v a lu e f o r  
1 9 7 0 . I n  o th e r  w o r d s , t h e  numb e r  o f  s c at s / km co l l e c t e d 
i n  1 9 7 5  w a s  5 7  p e r c e n t  s ma l l e r  t h an t h e  numb e r  o f  s c a t s / km 
c o l l e c t e d i n  1 9 7 0 ( F i gu re 5 ) . 
I t  app e a rs t h a t  t he 1 9 7 3  s c a t s / km f i gu r e  i s  g re a t e r  
t h an i t  s h ou l d  b e  a c c o r d i n g  t o  t he ove r a l l l in e a r  app e a r -
a n c e  ( F i gu r e  5 ) , howeve r i t  i s  a l s o  p o s s i b l e  t h a t  t h e  1 9 7 2  
f i gu re i s  a r t i f i c i a l l y  l o w e r  t h an n o r ma l l y  e xp e c t e d .  I f  
t h i s  1 s  t h e  c a s e  i t  i s  l i k e l y  e xp l a in e d  b y  t h e  s c a r c i t y o f  
m a s t i n  1 9 7 2 , w h i c h  a p p a re n t l y  c au s e d  g r e a t e r  mo v e me n t s  o f  
b ( �  d P l t  - o � - )  e a r s  b e e man an e on l � l !  • 
L aF o l l e t t e  ( 1 9 7 4 )  a l s o  r e c o r de d  s e v e r a l  in s t an c e s 
i n  w h i c h  b e ar s  t r a ve l e d  g re a t e r  t h a n  u s u a l  d i s t anc e s  wh e n  
t h e i r  n a t u r a l  fo o d  supp l y  w a s  d e p l e t e d  o r  n o n ex i s t e nt . 
Thus  t h e  d e c r e a s e  i n  i n c i denc e o f  s c a t s  a l o n g  I n d e x  Rou t e s  
i s  a r e s u l t  o f  a g r e a t e r  p e rc ent a g e  o f  t h e  b e a r  p opu l at i on 
mo v i n g  o u t  o f  t he i r  no rm a l  s u mme r and / o r f a l l  h ome r an g e s  
( and i n  s ome c a s e s  the  P a rk ) f o r a g i n g  fo r mo r e  sub s t an t i a l  
fo o d  s up p l i e s . I t  wa s found th a t  s c at inc i de n c e  d i d  v a ry 
amo n g  v e g e t a t i on t yp e s  dep e nd i n g  o n  t h e  h i k i n g  d a t e . F o r  
exa�p l e , a s  i n c i de n c e  i n  t h e  op e n  o a k - p i n e  a n d  b a l d s  
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F i g u r e  5 .  Y e a r l y  s c at s / �r:t  '/ a l ue s  £ ron 
G r e a t  S ;1 o k y  � lo:J :-J. t a i n s  \at i o n a l  ? a r L  
1 9 '7 0 - 1 9 7 5  
3 8  
t h e  n o r t h e rn h ar dwo o ds type  in c r e a s e d ,  s u g g e s t i n g  a s h i f t  
in  f e e d i n g , p o s s ib l y from o a k  t o  b e e c h  an d b uc k e ye ma s t  
( F i gu re 6 ) . 
D i s t r i bu t i on o f  S c a t s  w i t h i n  H i k in g  P e r i o d s  
I n  o r d e r  t o  an a l y z e  t he va r i ab i l i t y  i n  s c a t s /km 
amo ng h i k in g  p e r i o d s , an an a l ys i s  of  var i an c e  p ro c e d�r e was  
p e r f o rm e d .  T h e  r e s u l t s  s ho w  t hat var i ab i l i t y amo n g  s c a t s / km 
o v e r  t h e  n in e  h i k in g  p e r i o d s  h a s  a p r o b ab i l i ty o f  o c c ur r i n g  
7 5  p e rc en t  o f  t h e  t ime ( App en d i x  G ) . 
B e tw e e n  1 June an d 1 5  Jun e ( 1 9 7 0 - 1 9 7 5 )  t h e  numb e r  o f  
s c at s / km d r o p s from 0 . 1 6 t o  0 . 0 8 ( F i g ur e  7 ) . S in c e  a l l  
r o ut e s  w e r e  c l e an e d  two  we e k s  p r i o r  t o  t he f i r s t  h i k i n g , 
t h i s  d e c l i ne c anno t b e  a t t r ib u t e d  t o  s c a t s  r em a i n i n g  f rom 
e a rl i e r  m o n t h s . I t  1 s  fe l t  t h a t  a l t h ou g h  b l a c k  b e ar 
b r e e d in g  a c t i v i t i e s  w e r e  f o und  t o  p e ak 1n  Ju l y ,  t h i s  
b eh a v i o r , wh i ch b e g in s  i n  Jun e ( B e em an 1 9 7 5 ) , may e xp l a in 
t h e  d e c re a s e i n  t he numb e r  o f  s c a t s  c o l l e c t e d  dur i rr g  l a t e  
June , p e rh ap s  s i g n a l i n g  t h e  o n s e t  o f  t he b r e e d i n g  s e a s o n . 
R o t h  ( 1 9 7 7 )  a l s o  n o t e d  a t em p o r a ry de c r e a s e in  t h e  d e f e c a ­
t i on r a t e  o f  b r own b e ar s  f r om Ap r i l t o  J un e and s u g g e s t s  
t h at t h e  c au s e  may b e  t h e  app ar e n t  l a c k  o f  a pp e t i t e  in 
b e a r s , p art i cul a r l y  ma l e s ,  dur i n g  the  b re ed in g  s e a s on .  
T h e  i n c r e a s e d  i n c i d e n c e  o f  s c a t s  b e t we e n  1 Au g u s t 
and l S  .-\u gus t i s  l i ke ly  exp l a i n e d  b y  r:1 a t u r i n g  b e r ry c: T o p s . 
B e eman ( 1 9 7 1 ) fo un d  t ha t  b l u e b e r r i e s  ( V a c c i n ium s p . ) 1 
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1 . 2 
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t 1 �u re 6 .  Scat s/k m within vegetation t ypes in t he 
Grea ! S moky Mou nta i n s  � ationa l Park, 1 9 7 0 - 1 9 7 5 .  
• 2 0 
• 1 5 
. 1 0  
0 ,... • ' :::J
1 1 5  
Jun e  
1 1 5  
J u l y  
1 15 
Au g .  
1 1 5  1 
S e p t . Oc t . 
H i k i n g  P e r i o d s  ( �o n t h s ) 
... 
F i gur e 7 .  Re l a t i o n s h i p  b e twe e n  s c a t s / km a n d  t h e  
n i n e  h i k i n g  p e r i o d s , Jun e - O c t o b e r  1 9 7 0 - 1 9 7 5, f r o m  t h e  
G r e a t  S m o k y  M o un t a i n s � a t i on a 1  P a rk . 
4 0  
b l ac kb e r r i e s  ( Rub u s  s p . ) , a n d  hu ck l e b e r r i e s  ( G ay lu s s ac i a  
s p . )  a c c o un t e d  f o r  3 9  p e r c en t  o f  the s umme r f o od v o l um e  
o f  b l a c k  b e ar s  ( 1  Ju l y  t h r o u g h  3 0  Au gu s t )  i n  t h e  P a r k . 
B e tw-e e n  1 S e p t e mb e r and 1 5  O c t o b e r  b l a c k  c h e r r y  ( P r un u s  
s e r o t i n a )  a c c oun t ed f o r  6 0  p e r c e n t  o f  t h e  f o od v o l um e  
wh i l e  b l a c kb e r r i e s m a d e  u p  3 5  p e r c e n t  and b l ue b e r r i e s  
4 1  
1 3  p e r ce n t . P e l t on ( 1 9 7 0 )  a l s o n o t e d  t h at Au gus t i s  t h e  
m o n t h  t h a t  b l a c k  b e a r s  a r e  mo s t  ac t iv e l y  e n g a g e d  i n  
f o r a g i n g  �o r f o od in  t he P a rk . I t  i s  d u r i n g  t h i s l a t e  
s umme r - e a r l y  f a l l p e r i o d t h a t  b e a r s  g a i n mo r e  we i gh t  th a n  
a t  o t he r  t ime s o f  the  y e a r  ( B e eman and P e l t on 1 9 7 7 ) . 
T he c on t i n u o u s  d e c l i n e  i n  i n c i d e n c e  o f  s c a t s / km 
f r om 1 S e p t emb e r  un t i l  1 Oc t ob e r  ( 1 9 7 0 - 1 9 7 5 ) c an p r ob ab l y  
b e  a c c o un t e d  f o r  b y  moveme n t s o f  b e a r s  o ut o f  t h e  s t udy 
a re a ,  away f r om I n dex Ro u t e s , o T t o  l ow e r  e l e v at i o n s  f o r  
t h e  pu rp o s e  o f  f o r a g in g f o r  f a l l  f o o d s  p r i o r  t o  d e nn i n g  
a c t i v i t i e s ( L i nd z e y and Me s l o w  1 9 7 6 , B e em an 1 9 7 5 ) . L e a f  
f a l l , p a rt i c ul a r l y  when  i t  o c cu r s  i n  e ar l y  aut uTim , p r ob ab l y  
i n t en s i f i e s t h e  d e c l in e  i n  s c a t s  c o l l e c t e d .  
D i s t r i bu t i on o f  S c a t s  w i t h in Al t i tu d i n a l  C l a s s e s  
I n  a p r e l iminary  s t udy , P e l t on ( 1 9 7 2 )  f o und t h a t  
5 6 . 9  p e r c e n t  o f  t he s c a t s c o l l e c t e d  a l o n g  I nd e x  Rout e s  
1.;e re fo tm d  a t  e l e v a t i o n s  o f  1 3 7 2  m a n d  ab o ve . Wi t h  3 3 . 4  
p e r c e n t  o f  th e  t o t a l  k i l o me t e rs ab o v e  1 3 7 2  m and  w i t h  s uc h  
a l a r g e  p e r c e n t a g e  of t h e  s ca t s  f o und a t  t h e  h i gh e r  
4 2  
e l eva t i o n s , i t  wa s fe l t  t h a t  a l t i t ud e  m i gh t  p r o v e  t o  b e  a 
m a j o r  fa c t o r  a ff e c t i n g  the  d i s t r ib ut i on o f  t he b l a c k  b e ar 
p opul a t i on in t h e  P a r k . 
S e c t i on s  o f  I n d e x  Rou t e s  b e twe e n  1 3 7 2 - 1 5 2 4  m we r e  
mo s t  p ro d uc t iv e  i n  t e rms o f  t h e  ove r a l l numb e r  o f  s c a t s 
c o l l e c t e d  ( Ap p end i x  H ) . H o w e ve r , whe n c o mp ar i n g  t h e  
s c at s / km v a l u e s , t he h i gh e s t va l ue , 8 . 2  s c a t s / km ,  fe l l  
in t h e  1 2 1 9 - 1 3 7 1  m a l t i tu d e  ran g e  ( T ab l e 6 ) . T he s c at s / k m  
v a l ue s i n  t he d i f f e r ent  a l t i t ud e  c l a s s e s  w e r e  qu i t e  
v ar i ab l e  ( F i gure  8 )  and s u g ge s t e d t h a t  a l t i tu d e  may 
a f fe c t  l oc a t i o n  of  s c at s . A Ch i s qua r e  t e s t  i n d i c a t e s  t h e  
d i f f e r e n c e  i n  s c at s / km amo n g  the  I nd ex Rou t e s  i s  s i gn i f i c an t  
a t  t h e  9 7 . 5  p e r c en t  c o n f i d e n c e  l e v e l ; a l t i t ud e  c l a s s i f i c a ­
t i on  and  r o u t e  c l a s s i f i c at i o n  fo r s c at s / k m  a r e  no t 
i nd e p e nd e nt o f  e a c h  o t h e r .  
An an a l ys i s  o f  v a r i an c e  w i t h  r e g r e s s i o n  w a s  p e r ­
f or me d t o  f u r t he r exp l o r e  t h e  e f fe c t  o f  a l t i tu d e  o n  t h e  
l o c a t i on o f  s c a t s . T h e  r e s u l t s o f  t he l in e a r r e gr e s s i on 
s h ow t h at t he v a r i ab l e , s c a t s / km ,  v a r i e s  i n  a way t ha t  
c an b e  d e s c ri b e d  b y  a l i n e ar e q u a t i o n : Y - - 0 . 8 + 1 . 1 6 X , 
whe r e  X i s  a l t i tu d e  and Y i s  t h e  v a l ue o f  s c a t s / km .  T h e  
i n fo rm a t i o n  i n  F i gure  9 c an the r e f o r e  b e  us e d , w i t h i n  s e t  
c on f i d en c e  l e v e l s , i n  p r e di c t in g  t he e xp e c t ed numb e r  o f  
s c a t s / km fo r any a l t i t ud e  l e v e l i n  the s t ud y  are a .  T h i s 
i n f o rmat i c n  may b e  o f  va l u e  i n  t h e  fu ture  a s  a t o o l  fo r 
TAB LE 6 
S CAT S / KM C O L LE C T E D  W I TH I N  ALT I TU D I NAL  C LA S S E S  AL ON G  
I N DE X  ROUTE S I N  THE G REAT S MO KY MOUNT A I N S  
N AT I ONAL PARK , 1 9 7 0 - 1 9 7 5  
.Altitude E lkmont -
Classe s  (m) Suga:::-lands Bent Arm 
4 5 7 - 6 0 9  * -
61 0 - 7 62 3 . 0 0 . 0  
7 6 3 - 9 1 3  3 . 9 3 . 5 
914 - 1 06 6  4 . 8  7 . 9  
1 0 6 7 - 1 2 1 8  1 3 . 1  1 1 . 0  
1 2 19 - 1 3 71 1 2 . 2 1 7 . 6  
1 3 7 2 - 1 5 2 :1- 1 3 . 9  1 9 . 3  
1 5 2 5 - 1 6 7 6  7 . 8  7 . 9  
1 6 7 7 T  3 . 5  1 0 . 4  
Index Routes 
Tremont - Spenc e -
Derrick K,.1ob Rus s e l l  
0 . 4  
0 . 4  0 . 4  
1 . 0  1 . 7 
2 . 1  0 . 8  
4 . 7  2 . 4  
5 . 0  3 . 5 




0 . 3  
1 . 9  
5 . 4  
0 . 9  
0 . 9  
1 . 9  
1 . 7  
* - denotes that the alt itude c l as s  does not appear along 
the res pect ive Index Route . 
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8 . 5  
7 .  5 
6 .  5 
5 .  5 
4 .  5 
3 .  5 
1 .... 
.I. • :> 







(0 . 3  
1 
( 8 . 2) 
-
( 4 .  3 )  
;---.-;o 
( 3 . 8 ) 
r - - , �  
' j . ;;, )  




3 4 5 6 
( 7 . 7 )  
7 
( 6 . 9) 
� (n 
3 9 
A l t i tu d e  C l a s s e s  
R ! 
Key t 
.-Ut i t" 
0 
Llde 





5 1 0  
6 1 2  
7 1 3  
8 1 5  
9 1 6  
5 7 - 6 0 9  lTI 
10 - 7 6 2  m 
() .) - 9 1 3  I:'i 
1 4 - 1 06 6  m 
6 7 - 1 2 1 3  m 
1 9 - 1 3 7 1  m 
7 2 - 1 5  4 m 
2 5 - 1 6  6 m 
7 7 +  m 
F i g u r e  8 .  Re l a t i o n s h i p  b e t we en s c a t s / km a�d 
a l t i t ud in a l  c l a s s e s  i n  : h e  G r e a t  Smo k y  Ma un t a i � s  
� a t i o n a l  P a r k , 1 9 7 0 - 1 9 7 5 .  
4 4  
1 - , ...... ..1. .J • IJ 
10 . 0  



















S l o p e  Y = 
4 5  
- 0 . 8  + 1 . 1 6 X 
- -_.. 
,...,.. ...-
/ 9 5 '\ C o n f i d e n c e 
6 3 0 
F i g u r e  9 .  Re g r e s s i o � a l  r e l a t i o � s h i p  b e t� e e n  s c a : s l km 
::1 ?:  cJ. a l t i t  11 ·d c � 1 a s  s e s i n  t h e  G r e a ::  S ;�·� o k ;,r �· l c 1-ln t a i n �·  >; a t  i r_J n a l. 
P a r }: , 1 9  7 0 - 1 9 '{ 5 � 
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predic ting intensit y  of bear use o f  cert ain are as wit hin 
t he Park. 
Dist ribut ion of Sca t s  within Vege t a t ion Types 
Vege t ation p a t terns are closely rel a ted t o  altitude 
1n t he P ar k . Viewing the diversit y  of veget a t ion types 
to be found along t he I ndex Routes and rea li z ing t ha t  
b l ack bears seem t o  frequent  specific a l t it ude cl asses , it 
was assumed t hat food preferences have an influen c e  on t he 
seasona l  dis t ribution of t he popul a t ion and �hus their 
sign (sca ts) . For t he p urposes of t his st udy, food 
preferences o f  t he bea r p opul a tion in the P ar k  were viewed 
in terms of vege t ation types. 
The spruce - fir v eget ation type yielded 8 . 1 scat s /km. 
The nor t hern h ardwoods type account ed .c "7 -.L O T 1 • .) sc ats/ kr. ,  
closed o a k  for 5 . 8  sca t s / km, open oak -pine and b al ds fo r 
4 . 3  scat s / km , and hem lock for 0 . 3  sca ts/ k m. No sc ats 
were found in t he cove hardwoo ds veget ation t ype. 
v�ben c l a s s i f i e d  ac c or d i ng t o  \'e g e t at i o n t ypes, t he 
o ver a l l  sc ats / k m  v alues indica te that  more sc a t s  occur i� 
some vege t a t ion types t h an in others . The spruce - fir 
veget ation t ype produced t he highest nu mber of s cat s / km.  
It is fel t that  t he high incidence o f  s c ats 1n  t his 
veg e t a tion t ype does no t re f lect t he t rue v a lue of this 
t yp e  a s  a na t ur a l  feedin g area far bear s ; few n a � u r al 
sour c es o f  s ur.1.me r fo ods are fou:::.d in this type. At h i gh 
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e l ev a t i o n s  b e a r s  h ave f ew c h o i c e s  in mov i n g  f r o m  o n e  a r e a  
t o  ano t he r ; t h e y , in  e s s en c e , a re fo r c e d  t o  ut i l i z e  t h e  
s p ru c e - f i r  t yp e  i n  g o i n g  t o  and f r om a r e a s o f  s umme r f o o d s  
( b e r ry c r op s ) . T h e  s p ruc e - f i r  t y? e  re p r e s e n t s  on l y  5 . 7  
p e r c e n t  o f  t h e  t o t a l  k i l o me t e r s c o v e r e d  b y  t h e  f i v e  I n d e x  
R ou t e s . T h e  n o r t h e rn h ar dw o o d s  v e g e t a t i o n  t y p e  a c c oun t e d  
f o r  2 4 . 4  p e r c e n t  o f  t he t o t a l  m i l e a ge and 7 . 3  s c a t s / km 
w e re c o l l e ct e d  a l on g  i t s  l e n g t h . The  t h i r d  m o s t p r oduc t i v e  
v e g e t a t i on t yp e , c l os e d  o ak f o r e s t ,  r e s u l t e d  i n  5 . 8  s c a t s /  
km . T h i s  v e g e t at i on t yp e  r e p re s e n t s  3 7 . 2  p e r c en t  o f  t h e  
t o t a l d i s t anc e h i ke d .  T h e  op e n  o a k - p i n e  and b a l d s v e g e t a ­
t i on t yp e  a c c o un t e d  f o r  2 3 . 0  p e r c en t  o f  t h e  t o t a l d ist ance 
h i k e d  and p ro duc e d  the  f ou r t h  h i gh e s t  s c a t s / km ( 4 . 3  s c a t s /  
km) . L as t l y ,  th e h em l o c k  a n d  c o ve h a r dw o o d s  v e g e t at i o n  
typ e s , wh e n  comb in e d , r e p re s e n t s 9 . 6  p e r c e nt o f  t he t o t a l  
m i l e a g e , a c c o un t e d  for o n l y  0 . 6 p e r c e n t  o f  t he t o t a l s c a t s  
c o l l e c t e d  ( Ap p e n d ix C )  • 
Du e t o  t h e  e f fe c t s  o f  a l t i t ude  o n  v e g e t at i o n  t yp e s  
w i th i n  t h e  P a r k , i t  w a s  n e c e s s a ry t o  d e l i n e a t e  t h e  i n t e r ­
a c t i o n s  b e twe en the s e  two f a c t o r s  ( a l t i t ud e  and s ub s e qu e n t  
v e ge t at i o n  t yp e ) and t h e  r e s u l t an t  s c a t s / k m  va l u e . 
D i s t r i b u t i on o f  S c a t s  wi � h i n  Al t i t u de -V e g e t a t i o n  Typ e s  
I t  i s  obv i ou s  t h a t  o n e  ve g e t at i o n typ e c an s p an o n e  
o r  mo re a l t i t ud e  c l as s e s  and vi c e  ve r s a . I n  o r de r  t o  
ana l y : e  t h e  d i s t r ib u t i o n  o f  s c at s i n  r e l at : on t o  t h e  
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p o s s i b l e  i n f l ue n c i n g fac t o r s  o f  t he c o mb in a t i on o f  a l t i -
tude  an d v e g e t a t i on typ e s , c l a s s i f i c a t i o n s  we re e s t ab -
l i s h e d  t o  de s c r i b e  a l l  p o s s i b l e  comb i n at i on s  o f  a l t i t ud e  
and ve g e t at i on t yp e s  ( T ab l e  7 ) . An an a l y s i s  o f  v a r i an c e  
p r o c e du r e  wa s p e r f o rme d .  The r e s u l t s  s howe d t h a t  t h e r e  
e x is t ed a v e r y  h i gh p r ob ab i l i t y ( a t o r  ab o v e  t h e  9 5  p e r c en t  
c on f id en c e  l e v e l )  t h a t  the  c omb i n a t i o n  o f  a l t i t u de and i t s  
re su l t ant v e g e t a t i o n  t yp e  d i d s i gn i f i c an t l y a f f e c t  the 
l o c at i o n  o f  b e a r  s c a t s  on a l l r o u t e s  but one , S p e n c e -
Rus s e 1 1 .  
T ak in g  e a c h  ve g e t at i on type  ind i v i du a l l y  and  s t u dy in g  
t h e  re s u l t ing  p at t e rn p r o d uc e d  b y  the s ca t s / k m  v a l ue a n d  
t h e  a l t i tu d e  l e ve l s , s p e c i f i c  r e l at i o n s h i p s  a r e  ev i d e n t  
( F i gure  1 0 ) . 
I n  t h e  c o v e  h a r dwoo d ve g e t at i o n  typ e ( 1 ) , re g a r d l e s s  
o f  t h e  a l t i t ud e  l e ve l , n o  s c a t s  we r e  fo un d . O f  t h e  1 3 3 . 4  
km o f  I n d e x  Rou t e s , o n l y  5 . 6  p e r c e n t  p a s s e s  t h ro u g h  t h i s  
v e g e t at i on t yp e ; i t  i s  c o nc e i vab l e  t h a t  t he l ow i n c i d e n c e  
o f  t h e  v e g e t a t i on t yp e  may p ar t i a l l y  a c c o un t  f o r  t h e  l a c k  
o f  s c a t s  c o l l e c t e d . E ub ank s  ( 1 9 7 6 )  a l s o  f o un d  r e l a t ive l y  
l o w  i n c i de n c e  o f  s c at s i n  t h i s  v e g e t a t i on t yp e  a s  c omp a r e d  
t o  t he i nc i de n c e  i n  t h e  o ak v e g e t at i o n  t yp e s .  �a s t  p r o d uc i n g  
s p e c i e s in th i s  t yp e  in c l ud e  b e e c h , b uc k e ye , and d o gwo o d .  
Due t o  t h e  c c mp l e x i t y  o f  t h e  me s o p hy t i c  f o r e s t ,  i t  
i s  p o s s i b l e  ·c : 1at  a r e as o f  c o v e  h a r (�.,..·o o d  m a v  . ' 
c l a s s i f i e d  a s  one  o f  t he o a k f o r e s t  t yp e s . 
b e e n  
e r ror 1 11 
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TAB LE 7 
AL T I TU D I NAL - VE GE T AT I ON TYPE B RE AKDOWN B Y  I NDE X ROUTE 
I N  THE G REAT SMOKY MOUNTA I N S  �AT I ONAL P ARK , 










4 5 7 - 6 09 
6 1 0 - 7 6 2  
763 - 9 1 3  
914 - 1 066  
914 - 1066  
1067 - 1 2 1 8  
1 2 19 - 1 3 7 1  
12 1 9 - 1 37 1  
1 37 2 - 1 5 2 4  
1 52 5 - 16 7 6  
1677+  
610 - 762  
763 - 913  
914 - 1066  
1067 - 1 2 1 8  
1 2 19 - 1371  
1 2 1 9 - 1371  
137 2 - 1 5 2 4  
137 2 - 1 5 24  
152 5 - 1676  
1677+  
763 - 9 1 3  
9 1 4 - 1066  
1067 - 12 18 
1 2 1 9 - 1371  
1 21 9 - 1 371  
l3i2 - l 5 2 4  
137 2 - 15 2 4  
1 5 2 5 - 1676  
Vegetat ion Type 
Closed oak 
Closed oak 
Clos ed oak 
Closed oak 
Open oak - pine a�d 
balds 
Open oak -p ine and 
balds 
Open oak -pine and 
balds 
Spruce - fi r  
Spruce- fir 
Spruce- fir 




Clos ed oak 
Closed oak 






Closed  o ak 
Closed oak 






KM Scats Scats/fev! 
0 . 5  
1 . 0  
1 . 3  
0 . 5  
1 . 5  
1 . 3  
4 . 0 
0 . 6 
1 . 3  
.. 7 .) , � 
3 . 1  
1 8 . 3  
0 . 2  
4 . 8  
2 . 7  
2 . 6  
1 . 0  
2 . 7  
3 . 9  
8 . 4  





1 0  
1 7  
4 7  
8 
2 0  
2 3  
1 1  
144 
0 









33 . 3  3 28  
2 . 3  
3 . 2  
2 . 8  
4 . 5 
1 . 0  
2 . 2  
8 . 4  
1 7 .... . . 




1 7  
2 
1 8  
s 
8 9  
0 
3 . 0  
3 . 8  
0 
6 . 7  
13 . 1  
l l .  8 
13 . 3  
1 5 . 4  
7 . 2  
3 . 5  
x = 7 . 1 
0 
3 . 4  
7 . 9  
11 . 9  
2 3 . 5 
4 . 0 
7 7;  7 _ ._. . I  
4 . 9  
7 . 9  
• ' ? 1. 1. .. ... 
X" = 9 . 84 
0 . 4  
0 . 9  
2 . 1  
3 . 8  
? n - .  ',J 
8 . 2  
4 , 4  
? 0 - � ... ; 
X" = 3 . 0 9  
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TAB L E  7 (continued) 
Altitude No. 
Route (m) Vegetation Type KM Scats Scats/101 
Spence- 6 1 0 - 76 2 Hemlock 3 . 4  2 0 . 6  
Russell 6 1 0 - 762 Cove hardwood ,.., I '- . .:... 0 0 
763 - 913  Closed oak 1 . 4  0 0 
76 3 - 913  Hemlock 1 . 3  1 0 . 8  
9 1 4 - 1 06 6  Closed oak 0 . 7  2 2 . 9  
9 1 4 - 1066  Hemlock 0 . 7 1 1 . 4  
1067- 1 2 18 Closed oak 1 . 3  0 0 
1067- 1 2 1 8  Open oak-pine and 2 .  7 3 1 . 1  
balds 
1 2 19 - 1 371 Closed oa.\ 1 . 7  2 1 . 2 
1 2 1 9 - 1371 Open oak -pine and 0 .7 0 0 
balds 
1 2 1 9 - 1 371 Northern hardl.;ood 1 . 1  6 5 . 5  
1 37 2 - 1 5 24 Closed oak 0 . 2  0 0 
1 372 - 1 5 2 4  Northern hardwood 3 . 1  1 2  3 . 9 
1 5 2 5 - 1676 Northern hardwood 0 . 9  3 3 . 3 --
2 1 . 4  - ,.., .) .:.,  ::\ = 1 . 4 8 
Gregory- 4 57- 609  Cove hardv.-ocd 0 . 7  0 0 
HanJ1ah 4 57- 609 Closed oak 0 . 9  1 1 � - · 1 
�bunt a in 4 57- 6 09 Open oak-pine and 4 . 1  1 0 . 2  
balds 
6 10 - 762 Cove hardwood 2 . 3  0 0 
610 - 762  Closed oak 4 . 4  1 5  3 . 4  
610 - 762 Open oak-pine <md 5 . 4  8 1 . 5 
balds 
763 - 9 1 3  Cove hardKcod 1 . 4  0 0 
763 - 9 13 Open oak-pine a;;_cl 7. 2 44 6 . 1 
914-1066  Closed oak 1 . 1  3 I ..., '- • I 
914 - 1 066  Open oak-pine ai"ld 1 . 4  0 0 
balds 
1067- 1 218  Closed oak 1 . 3  2 1 . 5  
1067- 1 2 1 8  Open oak-pine and 1 . 4  1 0 . 7 
balds 
1 2 19 - 1 371 Closed oak 1 ., _ , .)  1 0 . 8 
1 2 1 9 - 1 371. Open oak-pine and 0 . 4 1 2 . 5  
balds 
1 2 1 9 - 1 371  Northern hardwoods 0 . 9  ,.., 2 . 2  
1372 - 1 5 2 11  Closed. oa ... l.c 1 . 3  0 0 
1372 - 1 5 2 4  Cpen oa.\-pine a:1d 1 . 3  1 0 . 8  
balds 
1 372 - 1 5 2 4  �orthe rn hard',•:ccds 0 . 3  4 1 -:: -:; ...... ...... . ....... 
3 7 , 1  84  1" = 2 .  0 4  
l O . C  
7 • ' . ) 
:' I  
�Op en Oak - P ine an d B a l d s  
oc l o s e d  Oak 
� \" 0 ve LT � � -'1 ' "0 0 ,-i til' ...J " 1 .l. a. ..l. \.... .. �� � ... :. 
·-e 
� i gu r e l C .  � e l a t i o n s h i p  o �  s c a t s / k� � : � n : n  
y· e g e t a : ::. c n c l C;. s s i : i c: 3. � i o n s i :1 -: �-: e C :-- e 3. ::  5. :;� o �< :·-.. > 1 c L! r1 t :1 �- �: s 
\ a : i o n a l  P a r k , 1 9 - G - l J - 3 .  
5 2  
1 5 . 
1 2 . 5 
I H e ml o c k � 
1 0 . 0 0 Sp ruce - F i r  � 
� 
vi 
N o r t he rn H a r dwo o d  I 
I 
V-1 
2 � ::.::: .......... U1 7 . 5 � .;J (!j ffl u � U) r 1  5 .  0 ! 
2 .  5 







N ['<") '-0 ....; ""' '..0 r--
\0 ..... \0 r-- 01 r-- r--
r-- C) 0 ['<") Ln '-0 ,::;_ 
....; ri ,...., ,...., 
I 1 1 I 1 
0 ['<") � C) 01 lf1 
,...., •,Q .--1 ....; r-- N 
\0 ::-- c;. N tl") lf1 
.--1 .--1 .--1 
A l t i tu d e  (m )  
F i g ure 1 0  ( c ont inue d )  
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c l a s s i f i c a t i o n  may  c o n t r i b u t e  t o  the  l a c k  o f  s c a t s  found 
i n  the c ove h a r dwo o d  f o r e s t  t yp e . O n e  o t h e r p o s s i b l e 
r e a s on f o r  t he l a c k  o f  s c at s  in  t h i s  typ e may b e  h i s t o r i c a l  
i n  n a t ur e . I t  i s  kn own t h a t  t he l o g g in g  a n d  c l e a r i n g  o f  
s l op e s  i n  t h e  P a r k r e ac h e d  i t s  p e ak i n  t h e  l at e  1 9 2 0 ' s .  
At  t h i s t im e  ov e r  6 0  p e r c e n t  o f  t h e  l an d  w a s  at  l e a s t  
p a r t i al l y  c l e a r e d  ( L a F o l l e t t e  1 9 7 4 ) . I t  may b e  t ha t  t h e  
h ar d  ma s t  p � od uc i n g  s pe c i e s  in t h e  c ov e  h a r dwo od s hav e  n o t  
b e gun t o  g e n e r a t e  e n ou gh ma s t  t o  a t t r a ct b e a r s f o r  any 
p e r i o d  o f  t im e . 
T he a l t i tu d i n a l  re l a t i o n s h i p s  f o r  t h e  c l o s e d  o ak 
v e ge t at i o n  t yp e ( 2 )  i n d i c a t e  t h at the  s c a t s / km v a l ue i n ­
c re a s e d  w i t h  an i n c r e a s e i n  a l t i tu d e . The  p e ak v a l u e  w a s  
1 2 . 8  s c a t s / km ;  t h e  c o r r e s p o nd i n g  al t i t u d e  was  1 3 7 2 - 1 5 2 4  m .  
T h i s  i s  f e l t  t o  b e  p a r t i cu l a r l y  n o t ew o r t h y  a s  t h i s a l t i t ud e  
l e v e l  i s  a l s o  t h e  upp e r  l i m i t  o f  t he c l o s e d  o ak v e g e t a t i o n  
t yp e  ( Sh an k s  1 9 5 4 b ) . 
T h e  o p e n  o ak - p ine and b a l ds v e g e t a t i o n  t yp e  e xh i b i t s 
a d i f f e r e n t  p at t e rn . B e g i nn in g a t  0 . 2  s c at s / km at  the  l ow e r  
e l ev a t i on s , t h e  va l u e  i n c r e a s e s  t o  6 . 1  s c a t s / k m , d r o p s t o  
3 . 4  s c a t s / km ,  t h e n  r i s e s  t o  9 . 4  s c a t s / km and f i n a l ly d r o p s  
t o  0 . 8  s c a t s / km . T h e  s h a rp r i s e  in  t h e  s c a t s / k m  v a l ue from 
0 . 2  t o  6 . 1 ,  b e twe e n  a l t i t ud e  l e v e l s  of  6 1 0 - 9 1 3  m and 
s ub s e que n t  d r o p  t o  3 . 4  s c a t s / km b e twe en  a l t i t u d e s o f  9 1 4 -
1 0 6 6  m may b e  e xp l a i n e d  b y  t h e  d o m i n a n c e  o f  Va c c i n ium sp . 
b e twe e n  a l t i t � d e l e ve l s  o f  6 1 7 - 9 1 3 m ( �h i : t a k e r  1 9 5 6 ) . 
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A s  b e a r s  f e e d  h e a v i ly o n  t h i s  s p e c i e s  ( Be eman 1 9 7 1 ) , t h e y  
l i ke l y  f r e q u e n t  t h e  a r e a  b e twe e n  7 6 3 - 9 1 3  m m o r e  o ft e n t h an 
o th e rs t hu s  r e s u l t in g  i n  t he s c at s / km va l ue o f  6 . 1 . T h e  
s c a t s / k m  va l ue c o n t inue s t o  r i s e  to  9 . 4  s c a t s / km at  t h e  
c o r r e s p o nd i n g  a l t i t u d e  l e ve l  o f  1 2 1 9 - 1 3 7 1  m ;  a t  t h i s  p o i n t  
t he s c a t s / km v a l u e  d r o p s  d r a s t i c al l y t o  0 . 8  s c a t s / km at  t h e  
a l t i tu d e  l e ve l o f  1 3 7 2  m .  Ac c o rd in g  t o  S h ank s ' d i a g r am 
( F i g u r e  2 ,  p a g e 1 1 ) , t h e  h i gh e s t  r e a c h e s o f  t he o p e n  o a k ­
p ine v e g e t at i o n  typ e a l s o  t e rm i n at e s  a r o un d  1 3 7 2 m ,  p r o b ab ly 
e xp l a in in g  the d r a s t i c  drop i n  the l as t  s c a t / km va l ue . Th e 
b a l d s , h owe v e r ,  s t ar t  j u s t  b e l ow 1 3 7 2  m an d c o n t i nue up t o  
the h i gh e s t  e l e va t i on s . As t he s c a t s / k m  va l ue fa l l s  s h a r; l y  
a t  the  1 3 7 2  m a l t i t ude  l e ve l , i t  w o u l d  a p p e a r  t ha t  t he r e  i s  
mo r e  t o  a t t r a c t  b e a r s  i n  t he o p e n  o a k - p i n e  s t an d s  t han in  
t h e  b a l d  a r e as ,  p o s s i b l y fo o d .  I t  m a y  b e  t h a t  b e a r s  p r e fe r  
m o r e  o p e n  u n d e r s t o ry and ava i l ab i l i ty o f  o a k  m as t  t o  t h e  
d e n s e r  h e a t h  c o v e r a g e  o f  t h e  h e a t h  b a l d s and / o r  t h e  g r a s s y  
c ov e r  o f  t h e  g r a s s  b a l d s . 
The  a l t i t ud i n a l  r e l a t i o n s h i p s  f o u n d  w i t h i n t h e  
n o r t h e r n h a r dw o o d s  ve g e t a t i on t yp e  ( 4 )  i s  s im i l a r t o  t h a t  
foun d  f o r  t h e  c l o s e d  o ak ;  t he numb e r o f  s c at s / km i n c r e a s e d  
w i th e a ch i n c r e a s e  i n  a l t i t u d e . S c at s f i r s t  o c cu r r e d  w i t h i n  
t h e  1 2 1 9 - 1 3 7 1  m a l t i tu d e  l e ve l  and p e a k e d  at 1 1 . 2  s c a t s / km 
in t he h i ghe s t a l t i tu d e  c l a s s ,  1 6 7 7 +  m .  B e e m a n  ( 1 9 7 5 )  
s u g g e s t s  t h at i t  i s  n o t  h ab i t a t  p r e fe r e nce b ut t h e  
p an h an d l e r  b eh av i o ·r  o f  s ome b e a r s  t h a t  c aus e s  t h er.1 1: 0  
f r e q u e n t  t h e  n o r t h e rn h a rdw o o ds ve g e t a t i on t yp e  1n t h e  
s umme r ;  mo s t  o f  t he ov e rn i g h t  s h e l t e r s  a l o n g  I nd e x Rout e s  
a r e  l o c at e d  in / o r  o n  t h e  e d g e  o f  the n o r t h e rn h a r dw o o d s  
ve ge t a t i on t yp e . B e e man ( 1 9 7 5 )  a l s o  f o und t h at t h o s e  
b e a r s  i n  t h e  no r t h e rn h a r dwo o d s  v e g e t at i on typ e s h i ft ed 
t o  t h e  c l o s e d  o ak and c o ve h a r dw o o d s  v e g e t a t i o n t yp e s  i n  
t he f a l l . 
Wi t h in the hem l o ck v e g e t at i on typ e ( 5 )  t h e  re l a t i on -
s h i p  a l s o  i nd i c a t e s  an inc r e a s e  in t he s c a t s / krn w i t h  an 
i n cr e a s e in  a l t i tu d e . The e x t r e me l y  l ew s c a t s / km va l u e s 
( App e nd i x  G )  s h ow t h i s  v e g e t a t i on type  t o  b e  s e c ond l e as t  
p r odu c t iv e . O f  t h e  1 3 3 . 2 km o n l y  1 2  km o r  9 p e r c en t  o f  
t h e  I nd e x  Rout e s  p a s s e d  t h r o ug h  t he h e m l o ck ve g e t a t i o n  
t yp e . T h e  h em l o c k  t yp e  i s  fo un d  p r im a r i l y  i n  t h e  l ow e r  
e l ev a t i o n s . The r e  a r e  t ew fo o d  re s o ur c e s  f o r  b e a r s  in 
t h i s  t yp e  s i nc e t h e  und e r s t o r y  c o n s i s t s  p r i m a r i l y  o f  
r h o d o d e n d r o n . 
T h e  s p ru c e - f i r  ve g e t at i o n  t yp e  ( 6 )  e xh ib i t s  an 
a l t o g e t h e r d i f fe r e n t  p a t t e rn whe n c o mp a r e d to  t h e  o the r s . 
S c a t s / km b e g i n t o  r i s e  b e tw e e n  1 2 1 9 - 1 3 7 1  m and p e a k  at  
1 5 2 4  m .  At t h i s  p o in t  the s c a t s / km va l u e  b e g in s  t o  
d e c re a s e s t e ad i l y . Th i s  s u g g e s t s  t h a t  b e ar s  do no t f re quent 
the  pure  f i r  s t an d s  o f  t he h i gh e s t  a l t i t u d e s  o f  t h i s  
v e ge � a t i o n  typ e a s  o ft e n  a s  t h ey d o  t h e  l ow e r a l t i t u d e  
s e gment s .  I t  may b e  t h a t t he p a r t i cu l a r  
f o o d / f o o d s  fo und at th i s  a l t i t ude  l e v e l ar e l o c a t e d  on l y  i n  
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t he s p ru c e - f i r  s e gm e n t s and n o t  in the p ur e  f i r  s t an d s . 
I t  m ay a l s o  b e  t h at few e r  k i l om e t e r s  o f  t ra i l  ex i s t  i n  t h e  
p u re f i r s t an d s  t h an i n  t he s p r uc e - f i r , c a u s i n g  mo r e  
empha s i s t o  b e  p l a c e d  o n  t h e s e  l as t  t w o  s e gm e nt s . 
B ac k c o un t ry U s e  and  S c a t  I nc i de n c e  
Re c o gn i z in g  t h e  f a c t  t h a t  h uman imp a c t  c a n  and o ft en 
d o e s  a dv e r s e l y  a f fe c t  s om e  s p e c i e s  ( Le o p o l d  1 9 6 6 )  and t h e  
f a c t  t h a t  t h e  ov e r al l numb e r  o f  s c a t s c o l l e c t e d  p e r  
k i l ome t e r  h ave d e c r e a s e d  f r o m  1 9 7 0  t hr o u g h  1 9 7 5  ( F i gu r e  4 ,  
p a g e  3 5 ) , I inve s t i g at e d  t h e  r e l at i on s h i p  b e tw e e n  t he numb e r  
o f  s c at s  c o l l e c t e d  p e r  k i l ome t e r  ( an i nd i c a t i o n  o f  p opu l a ­
t i on t re n d )  and the n��b e r  o f  b a c k c o un t ry n i g h t s  ( numb e r  o f  
b ac kp a c k e r s  mul t ip l i e d  b y  t h e  numb e r  o f  n i ght s s p ent  i n  t h e  
b ackc ount ry)  a s  r e p o rt e d  b y  t he N a t i o n a l  P a r k  S e rv i c e  
( F i gu r e  1 1 ) . I f  F i gu r e  1 1  s h ow s  any k i nd o f  r e l a t i on s h ip 
b e twe e n  t he two  fa c t o rs i t  wo u l d  app e a r  t o  b e  a p o s i t i v e 
o n e  f o r  a l l  ye a r s  e x c e p t  1 9 7 3 . I t  i s  f e l t , h ow e ve r ,  t h at 
t h i s  c o nc l us i on i s  i n c o r re c t . 
L aF o l l e t t e  ( 1 9 7 4 )  n o t e d t h a t  h i ke r us e o f  the  P ar k  
h a s  inc r e a s e d  e xp onent i a l l y f r o m  8 0 0 0  i n  1 9 7 0  t o  8 0 , 0 0 0  i n  
1 9 7 3 .  As  t h e  p opu l a r i t y  o f  b a ck p a c k i n g  h a s  a l s o  i n cr e a s e d  
i n  r e c e n t  y e a r s , i t  wou l d  s e em l o g i c a l  t h a t  a s im i l ar p at t e rn 
o f  i n c r e a s e  wo ul d a l s o  b e  e v i d en t  i n  P a r k  r e c o r ds . T h e  
d e t e rmin a t i on o f  b ac k c oun t ry n i gh t s ,  a s  c o mp u t e d  b y  P a rk  
p e rs on:;1e l ,  i s  c a l c u l a t e d  from t h e  numb e r  of  c amp i n g  pe r:n ::_ t s  
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Ye a r  
F i gu re 1 1 .  Re l at i on s h i p  b e tvie e n t h e  s umm e r  
s e a s o n s c a t s / km v a l u e s  and t he n ��b e r  o f  b ac k c oun t ry 
(n��b e r  o f  b a c k p a c k e rs  mu l t i p l i e d  b y  t h e  numb e r  o f  
n i g h t s s p e n t  o ut ) n i g ht s fo r t he s ame t i me p e r i od . 
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i s s u e d  t o  o ve rn i gh t  b ackp a ck e r s . I t  i s  p rob ab l e  t h a t  
s ome ne g l e c t  t o  ap p l y  f o r  the  p e rm i t and a re t hus ne ve r  
c e n su s e d . The  r at i o  b e twe en t ho s e  w i t h p e rm i t s  and t h o s e 
w i t h ou t  i s  unknown . 
Ano t h e r r e as on f o r  d o ub t i n g  a p o s i t iv e  r e l at i o n s h ip 
b e twe e n  numb e r  o f  s c a t s / km and  numb e r  o f  b a c k c ount ry n i gh t s  
i s  t he r e s u l t s  (unpub l i sh e d  d a t a )  o f  h ik in g  an ab ando n e d  
t r a i l  ( s ame b iw e e k ly p a t t e rn a s  o t h e r  I n d e x  Rout e s )  
l o c a t e d  j us t  t o  t h e  e a s t  o f  t h e  S p e nc e - Ru s s e l l  I nd ex 
Ro ut e . The  ab an d o n e d  rout e p r o v e d  t o  b e  t h e  mo s t  p r o d u c ­
t ive  i n  t e rms o f  s c at s / km ,  whe n  c omp a r e d t o  t h e  re s u l t s  o f  
a l l  o t h e r rou t e s  h i k e d  i n  1 9 7 5 . As b o t h  r ou t e s  ( S p e nc e ­
Rus s e l l  and t h e  ab and o n e d t ra i l )  t r ave r s e  s im i l a r  t o p o g r ap h y  
a n d  v e g e t at i o n , i t  app e a r s  th a t  s o me f ac t o r  m a y  in f l u e n c e  
t h e  n umb e r o f  s c a t s / km ,  p o s s i b l y  t h e  de g r e e  o f  human 
u t i l i z at i on . I t  s h ou l d  b e  n o t e d  t h at t h e  AI1 t h ony C r e e k  
T r a i l , a maj o r  p o r t i o n  o f  t h e  S p e nc e - Ru s s e l l  I n d e x  Rou t e , 
i s  o n e  o f  t he mo r e  p o pu l a r  t r a i l s  i n  t he P a r k . M a r s h  
( 1 9 7 3 )  n o t e d  t h a t  dur i n g  t h e  p e ri o d  b e tw e e n  e ar l y Jun e a n d  
l a t e  Ju l y ,  t h e  An t h o ny C re e k  T r a i l  h a d  a n  ave r a g e  o f  2 4  
p e op l e p as s i n g  h i s  che c kp o i nt e v e ry t h r e e h o ur s . B e tw e e n  
t he e n d  o f  Jul y a n d  m i d - S e p t emb e r  t h i s  f i g ur e i n c r e as e d  t o  
a me an o f  3 4  p e r  thre e - ho u r  p e r i o d .  Mar s h  a l s o  t ab u l a t e d 
s im i l a r  c o unt s en tw o o t h e r t r a i l s , E lkmont an d G r e go ry 
Rid g e , �h i c h are  maj o r  s e gme n t s  o f  two o t he r I nd e x  Ro ut e s , 
E l k:ncn t - B en t  Arm and G r e g o ry - H annah �fo un t a i n . U s i n g  t h e  
s am e  t ime p e r i o d s  me n t i o n e d ab o ve , h e  f ou n d  E l kmon t t o  
p ro d u c e  5 and 0 p er s o n s , r e s p e c t i ve l y , p e r t hr e e - h o u r  
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p e r i o d  and G re g o ry Ri dge t o  p ro du c e  6 and 1 p e r s o n s , 
re s p e c t i ve l y ,  p e r  t h re e - h o ur p e r i od . Add i t i on a l  d a t a  c o l ­
l e c t e d  dur i n g  t h e  1 9  7 5 sur.un. e r  s e as o n  a 1 s o  s h m-: e d  t h at t h e  
c omb i n a t i on o f  t ra i l s  wh i ch m a k e  u p  t he Sp e n c e - Rus s e l l  
I n d e x  Rou t e  w a s  u s e d  b y  a g r e a t e r  numb e r  o f  h i k e r s  t h an any 
o f  t h e  o t h e r  I n d e x  Rou t e s  ( Tab l e  4 ,  p ag e  3 2 ) . A l l of t h e  
ab ove  p o i n t s t o  t h e  h i g h  d e g re e  o f  p o p u l ar i t y  a�d c on s e ­
qu e n t l y  t he h i g h  degree o f  human u t i l i z a t ion enc o un t e r e d  
o n  t h e  S p e n c e - Ru s s e l l  I n de x  Rou t e .  I t  i s  s us pe c t e d  th a t  
t h e  l a r g e  numb e r o f  h i ke rs  who u s e  t h e  S p e n c e - Ru s s  e l l  I nd ex 
Ro u t e  may h ave h a d  s ome i n f l u e n c e  on  t h e  re s ul t an t  s c at s / km 
v a l u e  a n d  t h us a c c o un t  f o r  t h e  n on s ign i fi c an t  o u t c ome o f  
t he an a l y s i s  o f  v a r i anc e p ro c edure . Howev e r , t h e  l ow 
i n c i d e n c e  o f  s c a t s o n  l ow v i s i t o r  u s e  t r a i l s  ( e . g . , G r e g o ry ­
Hannah Mo un t a in )  c ann o t  b e  a t t r i b u t e d  � o  h i k e r imp a c t . 
E xpect ed F re quencies o f  S c a t s 
At  t h e  o ut s e t  o f  th i s  p r e l i m in ary s u r ve y , it w a s  
ho p e d  t h a t  a n  i nd e p e n d e n t  i n d e x  c ou l d  b e  e s t ab l i s he d  t o  
mo n i t o r  f l u c t ua t i on s  in t he b l a ck  b e a r p o pu l at i on o f  t h e  
G r e at Smoky Mount a in s  N a t i on al P ark . D u e  t o  t h e  c omp l i ­
c a t e d  n a t u r e  o f  t h e  s t a t i s t i c a l a s p e c t s  o f  t h e  p r o b l em an d 
t he f a c t  t h a t  nume rous  a s s ump t i o n s ne e d  t o  b e  ma d e  c o nc e rn ­
in g t h e  s t a t i s t i c a l  va l i d i t y o f  t h e  many and  va r i e d  
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i n f l uenc e s  o n  the  in c i de n c e  o f  b l ac k  b e a r  s c at s  ( i . e . , 
t emp e ratu re , p re c i p i t at i o n , b e h av i o r a l  r e a c t i o n s  amo n g  
ind i v i d u a l  b e a r s , g am e  t ra i l s , e t c . )  e s t ab l i s h in g  a 
p r e c i s e  an d a c c ura t e  i n d e x  w a s  n o t  p o s s ib l e  w i t ho u t  a 
m o r e  in - de p t h  ana l y s i s  o f  t h e  ab o v e  v a r i ab l e s . 
H owev e r , w i t h  t he da t a  ava i l ab l e a n d  w i t h  the  re -
s ul t s  o f  t h e  s t at i s t i c a l  an a l y s e s  pe r f o rme d , i t  i s  po s s i b l e  
t o  d e t e rm ine  t h e  r e l a t iv e  exp e c t e d  fre qu e n c i e s , wh i ch a re 
t he p rob ab i l i t i e s  o f  t he v a r i o u s  o u t co m e s  ( Sn e d o c o r  19 5 0 ) . 
G ive n a p a r t i cu l ar a l t i t u d e - ve g e t a t i o n  c l a s s o n  a g i ve n  
r o u t e  and know i n g  t he m e a n  s c a t s / km v a l ue f o r  t h a t  rou t e ,  
i t  i s  p o s s ib l e t o  p r e d i c t  t he n umb e r  o f  t im e s t h a t  
p a rt i cul a r  r o ut e mus t b e  h ike d in  o r d e r  t o  c o l l e c t  o n e  o r  
mo r e  s c at s  w i t h i n  a s e t  p ro b a b i l i t y .  Whe r e  p = m e an numb e r  
o f  s c a t s / km f o r  a rout e ( o r t r a i l  s e gm e n t ) and � = numb e r  
o f  h i k e s , the  fo l l ow i n g  e qu at i o n  c an b e  s e t  u p : M = pN . 
The c a l c ul a t e d  v a l u e  o f  M i s  fo un d  in  a t ab l e  f o r  re l a t i v e  
expe c t ed fr e que n c i e s  f o r  ind i v i du a l  t e rm s  o f  t h e  P o i s s o n  
d i s t r ib u t i o n . U s in g t he me an s c at s / km va l u e  f o r  the  
c l o s e d  o ak ve g e t a t i on type  of  the  E l kmon t - B e n t  Arm I n de x  
Ro ut e b e tw e e n  a l t i t ud e  l e v e l s  o f  10 6 7 - 1 2 1 8  m and a s sumi n g  
t h a t  t h i s s e c t i o n  w o u l d  b e  h i ke d 1 0  t im e s , t h e  e q u a t i o n  
woul d b e  a s  f o l l ow s : 
\' . l  = p:; 
\1 = . 2 3 2 4  ( 1  0 )  
v . 1  = 2 . .) 
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T o  d e t e r m i n e  the  p ro b ab i l i t y o f  t h e  o c c u r r e n c e  o f  
a c o un t  o f  Y = 0 e v en t s  on  a d i s t r ib ut i on whe re t h e  me an , 
M = 2 . 3 ,  t h e  v a l ue o f  
t ab l e  and i s  . 1 0 0 2 5 9 . 
') -._ , .)  i s  f o un d  i n  t he app r o p r i a t e  
I n  o t he r  wo r ds , i f  t he c l o s e d  o a k  
v e g e t a t i on t yp e o f  t h e  E l kmo n t - B e n t  Arm I nd e x  R o ut e , 
b e tw e e n  t h e  a l t i tu d e  l e ve l s  o f  1 0 6 7 - 1 2 1 8  m w e r e  h i ke d  1 0  
t ime s ,  the r e  i s  a 9 0  p e r c en t  p r ob ab i l i t y t h at o n e  o r  m o r e  
s c at s w i l l  b e  f o un d . 
U s in g  t h i s e quat i on , i t  i s  p o s s ib l e t o  p r e d i c t  
w i t h i n  a s e t  p r ob ab i l i t y whe t h e r  one  rou t e and i t s  s ub s e -
qu ent a l t i t ud e - ve g e t at i o n  t yp e  p r o duc e t h e  numb e r  o f  s c a t s  
e xp e c t e d , b a s e d  o n  t he s amp l e  me an ( s c at s / k m)  f r o m  p r ev i o us 
h i ke s . A l t h o ugh t h i s e q uat i on c anno t gua r an t e e  t o  b e  an 
ac c u r a t e  m o n i t o r  o f  p o pu l a t i on f l uc t u at i o n s , i t  i s  ab l e  t o  
p ro v i d e  a c e r t a i n de g re e c f  p rob ab i l i t y t h a t  a c e rt ain 
numb e r  o f  s c a t s c an b e  e xp e c t ed to  be  c o l l e c t e d a l on g  
p ar t i cu l a r  s e g me n t s o f  I nd ex R o ut e s . Any d e v i at i o ns from 
t h e  e xp e c t e d  f r e quenc i e s  c o u l d  ind i c a t e  a f l u c t ua t i on 1n 
the p o pu l at i o n  l e ve l .  T h i s  a l one  i s  not  an ac c u r at e 
d e s c r i p t i o n  o f  t h e  p o p u l at i o n  t re n d s . W i t h  f u r th e r  me as u r e -
ment s o f  e x t r i n s i c  and int r i n s i c  fa c t o r s t h a t  may a f fe c t 
p o pu l a t i on den s i t y i n  c o n j unc t i o n  w i t h  t h e  app r op r i a t e  
s t at i s t i c a l  ana l y s e s , i t  wo u l d  b e  p o s s ib l e  t o  d i r e c t l y  
mon i t o r  p o p u l a t i on f l uc t uat i on s  vi a i n c i d enc e o f  s c a t s . 
CHAP T E R V 
SUMf.IARY AND C ON C LuS I ON S  
Th e p u rp o s e  o f  th i s  s t ud y  w a s  t o  d e t e rm in e  t he 
d e gr e e  o f  v a r i ab i l i t y  o f  i n c i d e n c e  o f  s c a t s b y  d a t e and  
l o c at i o n  and to  d e t e rm i n e  t he f e a s i b i l i t y  of  us i n g  s c at s  
a s  a r e l i ab l e  i n d e x  t o  t h e  p o p u l a t i o n d en s i t y  o f  b l a ck  
b e ar s  in t h e  G re a t  Smo ky Moun t a i n s  N a t i on a l  P ark . 
S e a s o n a l  d i s t r ib u t i o n  o f  s c a t s  w a s  b ro k e n  i n t o  t w o  
c a t e g o r i e s : s umme r s e a s o n  ( 1  Jun e - 1 O c t o b e r ) and  p o s t -
and  p r e - su�� e r s e as on ( 1  Oc t ob e r  - , Jun e ) . Th e s c a t s / km 
va l u e s f o r  t h e  and  p o s t - s wllme r s e a s o n s  ,,;e r e  c o n s i d e r -
a b l y  l owe r t h an t h e  summe r s e a s o n  s c at s / km b y  ab o ut 2 5  
p e rc en t . T h e  S p en c e - Rus s e l l  I nd e x  Ro ut e p r o v e d  t o  b e  t h e  
o n l y  e xc ep t i on y.;he r e  the s umme r  s e as o n s c a t s / km va l u e f e l l  
b e l ow t h e  p re - and p o s t - s umme r s e a s on s c a t s / k m  v a l ue s . 
Du r i n g  t he s ix ye a r s ' t ime t h i s  s t ud y c ov e r s , 
6 0 8 5 . 7 km o f I nd e x  Rou t e s w e  r e h i k e  d b e t ��-e e n  1 Jun e and  
l Oc t o b e r ,  y i e l d i n g  a t o t a l  of  6 9 7  s c at s . The E l kmo n t -
B e nt Arm I n d ex Ro ut e p rove d t o  b e  t he mo s t  p r o d uc t i ve o f  
a l l  t h e  I nd e x  Rout e s , y i e l d i n g  0 . 2 1 s c a t s / km .  N e x t  w a s  
Su g a r l an ds wi t h  0 . 1 8 s c a t s / km ,  T re mon t - D e rr i c k Knob w i t h  
0 . 0 7 s c a t s / km ,  G r e go ry - H ann ah M o un t a i n  w i t h  0 . 0 6  s c at s / km 
and  S p e r:. c e - R u s  s e 1 1  ��,- i t h 0 . 0 3 s c a t s I km . 
B e twe en 1 Jun e  and l O c t ob e r  e a c h  r o u t e  w a s  h i k e d 
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app r o x i ma t e l y  n i ne t i me s o r  o n c e  e ve ry two w e e k s . D e f in i t e  
p e ak s  and d e p re s s i o n s  i n  t he s c at s / km va l ue o c c u r  amo n g  t h e  
h i k in g  da t e s . P e aks o c c u r r e d in  e ar l y  Jun e  and from m i d ­
Au g u s t t h r o u g h  e a r l y  S e p t emb e r .  D e p r e s s i o n s  o c c u r r e d  f r o m  
m i d - Jun e t h r o u gh l a t e  Ju l y  a n d  d u r i n g  l a t e  S e p t emb e r  and 
e a r l y  O c t o b e r .  I t  is  f e l t  that  t h e  d e c l i n e  n o t e d  dur i n g  
J un e  a n d  Ju l y  may b e  a n  i nd i c a t i o n  o f  t h e  o n s e t  o f  t h e  
b re e d i n g  p e r i od fo r b l a c k  b e a r s  �h i l e  t h e  d e c l i n e  at  t h e  
e n d  o f  t h e  s umme r s e a s on p ro b ab l y i nd i c a t e s  t h e  mo v e m e n t  o f  
b e a r s  away f r o m  I n d e x  Rou t e s  d ur i n g e a r l y  fa l l , f o r a g i n g  
a c t i v i t i e s , and l a t e r  t h e  o ns e t  o f  w i n t e r  and t h e  i n i t i a t i o n  
o f  h i b e rn at i o n  ac t iv i t i e s . T h e  p ro duc t i v i t y , i n  t e rm s  o f  
s c at s / km , o f  t h e  t im e  p e r i o d  f r o m  e a r l y  Au g u s t t h r o u g h  e a r l y  
S e p t emb e r  w a s  ab o u t  5 0  p e rc e n t  g r e a t e r  t h an o t h e r  t i me 
p e r i o d s  e x c e p t  f o r  e a r l y  Jun e  wh i c h was a l s o  ap p r o x i mat e l y  
S O  p e r c e nt  mo r e  p ro �u c t i ve . 
O f  t h e  n i n e  al t i t ud i n a l  c l a s s e s , ran g l n g  f r om 4 5 7 -
1 6 7 7 +  m ,  t he c l a s s  ran g i n g  f r o m  1 2 1 9 - 1 3 7 1  m p r ov e d  t o  b e  
m o s t  p ro duc t i v e , y i e l d i n g  8 . 2 s c a t s / k m .  I n  f a c t , t h o s e 
a l t i tu d e s  f ro m  1 2 1 9 - 1 6 7 7 +  m p r o d uc e d  mo re s c a t s /km t h an 
t h o s e r an g i ng from 4 5 7 - 1 2 1 8  m .  Th e l ow e r  r an g e  o f  a l t i t ud e s  
a c c o un t s  f o r  3 1 . 6  p e r c e n t  o f  t he t o t a l  s ca t s  c o l l e c t e d wh i l e  
t�e  h i ghe r a l t i t u d e  ran g e  a c c ount s fo r 6 8 . 4  p e rc en t  o f  t h e  
t o t a l  s c a t s  c o l l e c t e d .  L o o k in g  at  t h e  numb e r  o f  s c a t s  
c o l l e c t e d  i n  c o nj un c t i o n  w i t h  c o r re s p o n d i n g  d i s t anc e s  h i ke d , 
i t  t u rn s o u t  t h a t  o v e r  two - t h i r d s  o f  a l l s c a t s c o l l e c t e d  
a l on g  I nd e x  Rou t e s  we re c o l l e c t e d  on l e s s t h an h a l f  o f  
t he t o t a l m i l e a g e . 
6 4  
O f  t h e  s ix ma j o r ve g e t at i on t yp e s p r e s e n t  i n  t h e  
P a rk , t h e  s p r uc e - fi r  v e g e t a t i on t yp e  p ro d uc e d  t he h i gh e s t  
o v e r a l l  s c a t s / km v a l ue at 8 . 1  s c a t s / km .  I t  i s  i n t e re s t i n g  
t o  n o t e  t h at o n l y  6 p e r c e n t  o f  t he t o t a l  d i s t an c e  h i ke d 
wa s in  t h e  s p r uc e - f i r  v e g e t a t i on t yp e . S o r t he rn h a r dwo o d s  
y i e l d e d  7 . 3 s c at s / km ,  c l o s e d  o ak 5 . 8  s c at s / km , o p e n  o ak ­
p ine and b a l d s  4 . 3  s c a t s / km and h e m l o ck 0 . 0 3 s c a t s / km . 
T h e  c o ve h ar dwo o d s  y i e l d e d  n o  s c a t s . 
Re a l i z in g  t h a t  one  ve g e t a t i on t yp e  c an s p an one or  
mo re a l t i t u d e  c l a s s e s  and  vi c e  v e r s a ,  an an a l y s i s  o f  
v a r i anc e  p r o c e dure  w a s  p e r f o rme d t o  2 e t e rm i n e  i f  t he s e  t�o 
f a c t o r s  c o u l 2  s i gn i f i c a n t l y  a f fe c t  t he numb e r  o f  s c a t s  
c o l l e c t ed a l o ng I nd e x  R o ut e s . T h e  o ut c o me p r ove d t ha t  t h e r �  
d i d  i nd e e d  e x i s t  a p ro b ab i l i t y a t  or  a b o v e  t h e  9 5  p e r c e n t  
l e ve l  o f  c o n f i d e n c e  t h a t  t he c omb i n at i on o f  a l t i tu d e  and 
i t s r e s u l t an t  v e g e t a t i o n  t yp e  d i d  s i gn i f i c a n t l y  a ffe c t  t h e  
l o c a t i o n  o f  t he b e a r  s c a t s  o n  a l l  rout e s  e x c ep t t h e  S p e n c e ­
Ru s s e l l  I nd e x  Rout e .  
I n  o r d e r  t o  a t t e mp t  t o  e xp l a i n  t h e  r e s u l t s  f o r  
S p enc e - Ru s s e l l  I nd e x  Rout e , o n e  f a c t o r  w a s  inve s t i g at e d , 
t h a t  o f  h i k e r  i n t e ns i t y o r  s imp l y  t h e  numb e r  o f  b a c kp a ck e r s  
u t i l i z in g  t h e  r o u t e s . Du r i n g  1 9 7 5  a s ur ve y s ho w e d t h a t  1 7 �  
b a d:p a ck e r s H e r e  m e t  a l o n g  t he r o ut e d u r ing  a g iv e n  t ime 
p e r i o d .  Th i s  numb e r i s  a l mo s t  4 0  o e r c e n t  l a r g e r than t h e  
n e x t  h i gh e s t  numb e r  o f  b ac kp ac k e r s  e n c ount e r e d  a l o n g  any  
of  the  o t he r r o ut e s . 
Due  t o  t he comp l i c at ed n a t ure o f  t h e  s t a t i s t i c a l  
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a s p e c t s  o f  t h e  p r ob l em and t h e  f a c t  t hat  ��� e r o u s  a s s ump -
t i o n s  wo u l d  n e e d  t o  b e  mad e  c o n c e r n i n g  t h e  s t a t i s t i ca l  
v a l i d i t y  o f  t h e  many i n f l u e n c e s  o n  t h e  p o pu l a t i o n d e n s i t y  
( i . e . , t emp e r a t u re , p re c ip i t at i o n , b e h av i o r a l  r e a c t i o n s  
amon g ind iv i d ua l  b e ar s , e t c . )  e s t ab l i s h i n g  s u c h  an in d e x  
wa s n o t  f e a s i b l e  w i t h o ut a mo r e  i n - d e o t h  an a lv s i s  o f  t he s e  � / 
fac t o r s . 
Howeve r ,  w i t h  t he c omp i l e d  d at a , a p re d i c t io n  
e qu a t i o n  wa s e s t ab l i s he d . Wh e r e  p = m e an n umb e r  o f  s c a t s / km 
f o r  a rout e o r  t r a i l  s e gment  and �J = n umb e r  o f  h i k e s , t h e n  
�,! = p N . U s i n g  a t ab l e fo r re l a t i ve e xp e c t e d f r e quenc i e s  
f o r  i n d i v idu a l  t e rm s  o f  t he P o i s s o n  d i s t r ib ut i on t o  d e t e rm i n e  
t h e  c o r re c t  v a l u e  c o r r e s p on d i n g  t o  �! , i t  i s  p o s s ib l e t o  
d e t e rm i n e  i f  a g i ve n  are a i s  p ro du c i n g  t he nwnb e r  o f  
e xpe c t e d  s c at s . 
I t  i s  i mp o r t an t  t h ou gh t h a t  e ac h  I n d e x  Ro u t e  c o n ­
t inu e s  t o  b e  h i k e d , us ing  t h e  re s u l t s  f ro m  t he p r e d i c t i on 
e q uat i on o n l y  as  a che c k  o n  t he a c t u a l  r e s ul t s ; nu.mb e r  o f  
s c at s / km . Any d e v i at i o n s  f ro m  e xp e c t e d  ( c a l cu l at e d )  v a l ue s 
c o u l d i n d i c a t e  a f l u c t uat i o n  i n  t h e  p o pu l a t i o n  l e v e l , 
howev e r , t h i s  in d i c at i o n  a l o n e  s h o u l d  n o t  b e  c o n s i d e r e d  a 
t r ue o r  ac cu r a t e  mon i t o r  o f  t he p o p u l at i o n  t re n d s  w i t h o u t  
fur th e r  re s e a r ch  an i c o n t i nua t i on o f  mo n i t o r in g  o £  t he 
b e a r p o p u l a t i o n  an d i t s  a c t i v i t i e s . 
CHAP T E R  V I  
RE C Q [•1MEN DAT I O�i S 
Add i t i o n a l  re s e ar c h  o f  a s s o c i at e d f a c t o r s  i s  n e e d e d  
i f  a n  i nd e p end e n t  i n d e x  f o r  mon i t o r i n g  p o p u l a t i o n t re n d s  
v i a  s c a t  c o l l e c t i o n  i s  t o  b e  e s t ab l i s h e d . Th e fo l l o w i n g  
l i s t  o f  p ro j e c t s  m i gh t  b e  in c l ud e d  in a n  e x t e n d e d  r e s e a r c h  
p r o g r am .  
1 .  � o n i t o r ing o f  w e a t he r c o n di t i o n s  p ar t i cu l a r l y  
amo n g  d i f f e r e n t  v e g e t a t i o n  t yp e s and amo n g  d i f f e r e n t  
a l t i t ud e  t yp e s ; t empe r at u re , r a i n f a l l  a n d  run o f f  s ho u l d  
b e  s t re s s e d .  
2 .  A s t udy o f  t h e  d e t e r i o r at i o n ra t e  o f  b l a c k  b e a r 
s c at s , o n  and o f f t ra i l , t o  d e t e rm in e  i f  t he t� o - we e k  
in t e rv a l  b e twe e n  co l l e c t i on p e r i o d s  i s  t e o  l o n g  f o r  
p r op e r  i d e n t i f i c at i o n  o f  s c a t s . 
3 .  Re a c t i o n  o f  b e ar s  ( p ar t i cu l ar l y  b a c k c oun t ry 
b e a r s  a s  o pp o s e d t o  p anh and l e r s )  t o  h i k e r  i n t e n s i t y  s i n c e  
9 5  p e r c e n t  o f  t h e  b e ar s  t r a p p e d and r e l e a s e d  i n  a re a s c f  
t h e  F a r k a r e  n e v e r  s e en a g a i n ( B e eman 1 9 7 5 ) . 
4 .  D e t e rm i n a t i o n o f  t h e  de f e c a t i o n r at e o f  b l ac k  
b e ar s ; w i t h  t h i s i n f o rma t i o n i t  wo u l d  b e  po s s i b l e  t o  
e s t imat e p o p u l a t i o n d en s i t y  us i n g  t he fo l l ow in g  fo rmu l a : 
c:� e f f 1 9 6 8 • ) 
t C i av - ' � ( 1'm. · )  c. ; "" ) • a. J<.i ; -
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s ( s c a t s )  
. d ( s c at s / d ay and an i ma l )  
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5 .  C omp a r i s on b e tw e e n  on - t ra i l  and o ff - t r a i l 
inc i d e n c e  o f  s c at s t o  de t e rm in e  t h e  d e g r e e  o f  var i ab i l i t y  
o f  i n c i d e n c e  and r e l a t i v e  d e g re e o f  t ra i l  us e b y  b e a r s  
du r i n g  s e a s on a l  move me n t s . 
L I T E RATU RE C I TE D  
LI TE Ft"'.TU RE C I TE D  
B a rn e s , V .  G .  an d C .  E .  B r a y . 1 9 6 7 .  P o p u l a t i o n  c h a T a c t e r ­
i s t i c s  and a c t i v i t i e s  o f  b l a c k  b e a r  i n  Y e l l ow s t o n e  
� a t i o n a l P a r k . F i n a l  R e n t . C o l o . W i l d l . R e s . Un i t . 
C o l o r a d o S t a t e  Un i ve r s i t� , 1 9 9 p p . 
B ar r ,  A .  J .  a n d  J .  H .  G o o dn i g h t . 1 9 7 6 . A u s e r s  g u i d e  t o  
t h e  S t a t i s t i c a l  An a l y s i s  S ys t e m . S t ud e n t  S up p l y  
S t o r e s , � o r t h  C a r o l i n a  S t at e  Un i v e r s i t y , R a l e i g h , 
2 6 0  p p . 
B a t c h e l e r , C .  L .  1 9 7 5 ,  
fo ·:' de e r  c e n s ;J s  
�; 9 ( 4 )  : 6 1 1 - 6 5 2 . 
D e v e l o pme n t  o f  a 
r r o m  p e l l e t  g r o u p . 
d i s t an c e '"" e t h o d  
J .  \'i :i. l d l  _\ [ a n a g e . 
3 e e :n an , L .  E .  1 9 7 1. S e a s o n a l  f o o d  h ao i :: s  o f  -;: ;"- e  b l a c: �: 
b e a r  ( U r  s u s ar:,e r i c  anu s )  i n  t h e  G r e a t S mo k y  You.n "t a  i n s 
o f  T e n n e s s e e  a n d  � o r tli C a r o l i n a .  U n p ub l i s h e d � . S .  
T h e s i s , T h e  Un i v e r s i t y o f  T e nn e s s e e , K n o x v i l l e , 
6 1  p p . 
B e e m a n , L .  E .  1 9 7 5 . P o p u l a t i o n c h a r a c t e r i s t i c s , m o v e ­
me n t s , a n d  a c t i v i t i e s  o f  t h e  b l a c k b e a r  ( U r s u s  
ame r i c a nu s )  i n  t he G r e a t  S mo ky �- ioun t a i n s  .\ a t l on c; l  
P a r k . U n p u b l i s h e d  P h . D .  T h e s i s , T h e  Un i v e r s i t y o f  
T e nn e s s e e , Kn oxv i l l e , 3 1 8  p p . 
B e e i:·: a n , L .  E .  and :.r . R .  P e l t on . 1 9 7 7 . S e a s o n a l  f o od s  ar�d 
f e e d in g  e c o l o g y o f  b l a c k  b e a r s  i n  t h e  Smoky i'- fo w;. ­
t a i n s . i t h  I n t e rn a t . C o n £ .  o n  B e a r  R e s . a n d  
:. fan a g e � , K a 1 i s p e 1 1  , � I  o r: t an a ( I n. P r e s s ) , l � p p . 
B e n n e t t , L �  .} . ,  P ,  F .  E n g l i s h ,  a 11d ?� . >1c C a i n . l 9 �· D  . . �. 
s t u d y  o f  d e e r  p o pu l a t i o n s  b y  u s e  o f  p e l l e t  g r o u p  
...: 0 u nt s . J .  i\-i l d l . � ! an a g e . 4 ( .:1. ) : .3 S 3 - 4 0 3 .  
C a i n  , S . .� . 1 9 3 7 . .:.... p r e 1 i n  i n  a r y g u i d e t o t h e  G r e  e n  b r i a r -
B ru s h y  >It . n a t u r e  t r a i l , t h e  G r e at S r.w k y  ,\lo un t a i n s  
N a � i o n a l  P a r k . T h e  Un i v e r s i t y o f  T e n n e s s e e , 
Kn o x v i l l e , :'.f i oe o . ,  2 9  p p . 
C a rp e :n t e :- , ;. L 1 0 7 3 . T h e  b l ac k  b e a r i n  V i r g i n i a .  V i r g i n i a  
and I n l a nd F i s h e r i e s , R i c hmo n d , 2 2  p p . Corrtr:1 . o £  G am e  
D a y e :r:p o r t , L .  B .  
b l a c f.:  b e a r  
3 3 1  - 3 .t 1) • 
19 5 3  . . -\g T i c u l t ur a l d e p r e d a t i o n  b y  t h e  
1 n \ � i Y g i n i a � J . 1\. i l d 1 . �'·1 a n  a g e . 1 7 ( 3 ) : 
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E a g a r , D .  C .  1 9 7 7 . Rad i o i s o t o p e  fe c e s  t a g g i n g  a s  a 
p o p u l at i on e s t i ma t o r  o f  b l a c k  b e ar ( O r s us am e r i ­
c anu s ) d e n s i t y i n  t h e  G r e a t  S mo ky Moun t a i n s  
� a t 1 o n a l  P a rk . Unpub l i s he d  � . S .  T he s i s , T h e  
U n i v e rs i t y  o f  T enne s s e e , Kno xv i l l e , 8 9  p p . 
E b e r h a rd t , L .  and R .  C .  Van E t t e n .  1 9 5 6 . E v a l u a t i on o f  
t h e  p e l l e t group c o un t  a s  a d e e r  c en s u s  me t ho d . 
J .  W i l d l . �fana g e . 4 ( 4 )  : 3 9 8 - 4 0 3 .  
7 0  
E r i c k s on , A .  W .  and G .  A .  P e t r i d e s . 1 9 6 4 . P o pu l at i on  
s t ru c t ur e , mo ve me n t s , and mo r t a l i t y o f  t a g g e d  b e a r s  
i n  M i c h i g a n . I n  A .  W .  E r i c k s on , J .  N e l l e r , a n d  
G .  A .  P e t r i de s -, -pp . 4 6 - 6 7 . The  b l ac k  b e a r  i n  
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man a g e me n t . P r o c e e d in g s  1 s t  I n t e rn a t . C o n £ . on  
B e a r  Re s .  and  Ylan a g e . ,  Me r g e s , Sw· i  t : e r l an d .  I TJ CN 
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TAB L E  1 0  
C OMP L E T E D  }\NOVA TAB LE F O R  S CAT S / K:V1 B Y  ALT ITUDE ­
VE G E TAT I ON TYPE I N  THE G REAT S�OKY 
MOUNTA I NS NAT I ONAL  PARK , 
1 9 7 0 - 1 9 7 5  
S ou r c e  d f  s s  ?v!S F 
A.rno n g  c l a s s e s  8 2 7 2 . 3 4 8 6  3 4 . 0 4 3 5  2 . 5 4 0 1  
L i n e a r  r e g r e s s i o n  1 2 2 6 . 9 6 0 9  2 2 6 . 9 6 0 9  3 5 . 0 0 3 2  
D e v i at i o n s  f r om 7 4 5 . 3 8 7 7  6 . 4 8 4 0  < 1 . 0 0  
r e g re s s i on 
Wi t h i n  g r o u p s  1 9  2 5 4 . 6 4 2 5 1 3 . 4 0 2 2 
T o t a l  2 7  5 2 6 . 9 9 1 1  
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APPE�D I X  E 
D E S C R I P T I ON O F  I N D E X  ROUTE L OCAT I ON S  
AND VE GE TAT I ON TYPE S 
S ug a r  l an d s  
Th i s  r out e b e g in s  at  t h e  S p r uc e - F i r  N a t ur e  T ra i l 
o n  t h e  C l i n gman ' s  Dome Ro a d . App r ox imat e l y 0 . 8  km from 
i t s  s t a r t in g  p o i n t  is  the M t . C o l l in s  t ra i l  s h e l t e r . Th e 
f i r s t  s e c t i o n  o f  the  S u g a r l and Rou t e  fo l l o w s  t h e  S u g a r l a n d  
Mount a in T ra i l  fo r 1 4 . 3  k m  at  wh i c h  p o i n t  i t  i n t e r s e c t s  
t h e  Hu s k ey G a p  T r a i l . T h e  I n d e x  Rou t e  t urn s e a s t  a t  t h i s 
j unc t i on and fo l l ow s  t h e  e a s t  h a l f o f  Hu s k e y  Gap  T r a i l 
f o r  2 . 9  km whe r e  i t  t e rm i n a t e s  on U .  S .  H i g hw ay 4 4 1 . T h e  
S u g a r l and s Rou t e i s  c h a r a c t e r i z e d b y  t h re e g e n e r a l  
v e g e t a t i o n  type s .  T he sp r u c e - fi r  ve g e t at i on t yp e  i s  
dominant  ab ove  1 3 7 2  m .  T h e  o p e n  o ak - p i n e  and b a l d s  
ve ge t at i o n  t yp e  is  foun d  f r om 9 1 4  m t o  1 3 7 2  m an d t h e  
c l o s e d  o a k  v e g e t at i o n  t yp e  i s  found from 5 7 3 - 9 1 4  m .  
E l kmon t - B e n t  Arm 
L o c a t e d  i n  t h e  wat e r s h e d o f  t h e  E a s t  P r o n g  o f  t h e  
L i t t l e  R i v e r ,  t h i s  rout e b e g in s  a t  t h e  Cuc umb e r  G ap t r a i l  
he ad and t ra ve l s  we s t  f o r  2 k m  t o  t h e  B en t  Arm manway wh i c h  
l e ad s  s outhwar d .  The  manway i n t e r s e c t s  M i ry R i d g e  T r a i l 
a ft e r  6 k m .  C o n t i n u i n g  s o ut hw a r d  a l ong  ;,!i ry R i d g e  T r a i l  
fo r 4 . 5  km , t h e  rout e i n t e r s e c t s  t h e Ap p a l a c h i a n  T ra i l  
7 8  
7 9  
( AT )  a t  B u c k e y e  G ap .  The  I n de x  Rout e t h e n  p ro c e e ds e a s t  
a l on g  t h e  AT . A l o ng t h i s  s e c t i o n  c f  t h e  AT , t ra i l  
s h e l t e r s a r e  l o c a t e d  a t  S i l e r s B a l d  an d D o ub l e  S p r i n g s  
G ap , 4 . 2  km and  6 . 9 km  e a s t  o f  Buc k e ye G ap , r e s p e c t ive l y . 
G o s h e n  Pr o n g  T r a i l  int e r s e c t s  t h e  AT 7 . 9  km from B u c k e y e  
G ap .  A t  t h i s i n t e r s e c t i o n  t h e  I n d e x  Rout e p r o c e e ds f o r  
1 1 . 7  k m  ( 7 . 3 m i )  a l o n g  G o s he n  P r on g  T r a i l  and t h en 
t e rm in a t e s  on  t h e  L i t t l e  R iv e r  G r ave l Ro ad . Two ve g e t a -
t i o n  t yp e s , c l o s e d  o ak an d n o r t he rn h a r dwo o d s , c h a r ac t e r i z e  
t h i s  r o ut e . C l o s e d  o a k  fo r e s t s  a re l o c at ed p re d o m inant l y  
a t  t he l owe r e l e va t i on s  7 9 2 - 1 3 7 2  m wh i l e t h e  n o r t h e rn 
h a r dw o o d s  l o c a t e d  a t  t h e  h i g h e r e l e v a t i o n s  b e t we en 
1 3 7 2 - 1 7 0 9  m .  
T r emo n t - De r r i ck Kn ob  
S t a r t i n g  at  t h e  P a n t h e r C re e k  t ra i l  h e a d  o n  t h e  
T re mo n t  Ro ad , t h i s  r ou t e tu rn s  s ou t hwar d , a f t e r  3 . 7 km , at  
Jake s G ap and f o l l ow s  Mi ry R i d g e  T r a i l un t i l  i t  t e rm i n a t e s  
a t  t h e  AT . ( Th i s  l a s t  s e c t i o n  a l o n g  Mi ry R i d g e  i s  a l s o  
s h a r e d  w i t h  t h e  E l kmont - B e n t  Ar m I n dex R o ut e . )  At t h i s 
p o int  t h e  r ou t e  p ro c e e ds we s t  a l o n g  t he AT f o r  4 .  2 k"'TI at 
wh i c h  p o i n t  it  r e a ch e s  D e r r i ck Kno b . L o c a t e d  at  D e rr i c k  
Knob i s  t he o n l y t ra i l s he l t e r  a l o n g  t h i s r o u t e . H e r e  t h e  
r o ut e  t urns n o r t h  a l on g  D av i s R i d g e  a n d  a ft e r  8 . 5  km 
t e r m in a t e s  on t h e  T re mo n t  Ro a d  j us t  ab o v e  t h e  o r i g i n at i n g  
p o i n t  o f  the r o ut e .  S i mi l ar t o  t h e  E l kmont - De � t  Arm r o u t e , 
8 0  
t h e r e  a r e  two  g e n e � a l  v e g e t a t i o n  t yp e s ; c l o s e d  o a k  an d 
n o r t h e rn h ar dwo o ds . The  c l o s e d  o ak fo r e s t s  a r e  l o c a t e d  
b e twe en  e l e va t i on s  o f  7 9 2 - 1 3 7 2 m wh i l e  t he n o r th e rn h a r d ­
w o o d s  ar e s i t ua t e d  b e twe e n  1 3 7 2 - 1 5 7 8  m .  
Sp e nc e - Ru s s e l l  
T h i s  r ou t e b e g i n s  i n  t h e  C a d e s  C ove  P i c n i c  Ground a t  
t h e An t h o ny C r e e k  t ra i l  he a d .  I t  p r o c e e d s  f o r  5 . 5  km t o  
t he B o t e  �o un t a in Ro a d  whe r e  i t  t urns s ou t h  f o l l ow i n g  t h e  
r o ad f o r  2 . 6  k m  whe re i t  int e r s e c t s  t h e  AT c ro s s i n g  
S p e n c e f i e l d . A t  t h e  AT t he r ou t e  c o n t inue s we s tw a r d fo r 
3 . 7  km  whe re i t  r e a c h e s Rus s e l l  F i e l d .  T r a i l  s he l t e r s  
a r e  l oc a t e d  a t  b o t h  S p en c e f i e l d  a n d  Rus s e l l  F i e l d . T h e  
r o ut e t u rn s  n o r t h  at  Ru s s e l l  F i e l d  an d fo l l ow s  L e adb e t t e r  
R i d g e  f o r 5 . 6  km un t i l  i t  i n t e r s e c t s  t he An t h ony C r e e k  
T r ai l . A t  t h e  j un c t i o n  o f  t h e  t w o  t r a i l s  t he r out e fa l l ow s 
Ant ho n y  C r e e k  T ra i l  b ac k  t o  t he r o ut e ' s  o r i g i n a t in g p o i n t . 
F ive  v e g e t a t i on t yp e s  ar e found a l o n g  t h i s  r o u t e . I n  t h e  
l owe s t  e l e v a t i o n s  a l o n g  s h e l t e r e d  s t r e am s  a re t h e  h em l o c k 
f o re s t s .  �lo v i n g  t o  h i ghe r e l e va t i o n s , b ut s t i l l  i n  
s h e l t e r e d  s i t u a t i o n s , c o v e  har dw o o d  f o r e s t s  a r e  f o und . At 
t h e  s ame e l e v a t i o n s  as  the c o v e  h ar dw o o d s ,  b ut in mo re 
expo s e d s i t e s , are the c l o s e d  o a k  fo r e s t s  w h i c h  in t u rn 
g i ve way t o  t h e  o p e n  o ak - p i n e  an d b a l ds v e g e t a t i o n  t yp e  
o n  t h e  mo s t  e xpo s e d s i t e s  a l on g  t h e  r o ut e . Th e n o � t h e r n  
h a rdwo o d s  ve g e t a t i on t yp e  i s  f o und ab o v e  t he 1 3 7 2  m 
e l evat i o n  l e v e l .  
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G r e g o r y - Hann ah Moun t a in 
T h e  f i r s t  s e c t i o n  o f  t h i s r ou t e  b e g i n s  a t  t h e  
G r e g o ry R i d g e  t r a i l  he a d  o n  F o r g e  C r e e k  Ro a d  a n d  c ont i nu e s 
f o r  8 . 0  km ( 5 . 0  m i ) whe r e  i t  t e rm in a t e s  a t  R i c h  G a p . T h e  
r o ut e c o n t inue s a l o n g  t h e  G re g o ry B a l d  T r a i l  f o r  1 . 1  k m  t o  
t h e  c r e s t o f  G re go ry B a l d .  A f t e r  c r o s s i n g  G r e g o ry B a l d , 
t h e  t ra i l  t u rn s  n o r t h  and d e s c e n d s  t o  i t s  t e rm in a t i o n  a t  
P a r s on ' s B r anch R o a d . Th e I n d ex R o ut e c o n t i nu e s  a l on g  
H an n ah Moun t a i n T r a i l  for  1 2 . 1  km  at  wh i ch p o in t  i t  i n t e r ­
s e c t s  S c o t t  G ap o n  t h e  Rab b i t  C re e k R o a d . H er e  t h e  r o ut e 
t urn s  e a s t , f o l l ow s  Rabb i t  C r e e k  Ro ad f o r  1 1 . 3  km , and 
t e rm in a t e s  in the Ab r am s  F a l l s  p ar k in g  a r e a  at  the  we s t  
e n d  o f  C ad e s C o v e . T h e  r o ut e i s  c h ar a c t e r i z e d b y  four  
g e n e r a l  v e g e t a t i o n  t yp e s .  C ov e  h a r dwo o d s  are  l oc a t ed i n  
s h e l t e r e d  a re as  b e tw e e n  5 2 2 - 1 3 7 2 km . C l o s e d  o ak f o r e s t s , 
f o un d  a t  t h e  s ame e l e v at i o n s  a s  c o v e  h a r dwo o d s  b u �  i n  mo r e  
expo s e d  s i t e s , g i ve  way t o  t h e  o p e n  o a k - p i n e  and b a l d s  o n  
t h e  m o s t  e xp o s e d r i d g e s  a n d  g a p s . The  n o r t h e rn h a rdwoo d s  
ar e fo und ab o v e  t h e  1 3 7 2  m e l e v a t i o n  l e ve l . 
AP PEND I X  F 
S CATS C O L LE C TE D B E TWEE N  1 5  O C T OB E R  AND 1 JUN E  
TAB L E  1 1  
DAT E S  AN'D Nillv1B E R  O F  S CAT S C O L LE CT E D  B ETWE E N  
1 5  OCTOB E R  A� D  1 JL�E 
Index Route 
Sugar l ands 
s - 3 - /0 
5 - 16 - 7 0  
5 - 30 - 7 0  
1 0 - 1 8 - 7 0  
1 0 - 3 1 - 70 
1 1 - 1 3 - 70 
1 1 -1 5 - 7 0  
4 - 3 - il  
4 - 1 7 - 7 1  
4 - 31 - il  
1 0 - 18 - i l  
1 0 - 2 9 - il  
5 - 2 8 - 7 2  
1 0 - 1 5 - 74 
Tremont -Derrick 
Knob 
--4 - 4 - 7 0  
5 - 30 - 70 
1 0 - 18 - 70 
1 1 - 1 2 - 70 
1 2 - 9 - 70 
4 - 3 - 7 1  
4 -17 - 71 
5 -16 - 7 1  
5 - 2 9 - 7 1  
10 - 1 7 - 71 
10 - 2 9 - 71 
Scats Collected Means 
2 Post - summer seas on 0 . 10 scats/ki-n 
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Post - surmner s eason 0 . 10 scats /k:.-n  
Pre - swnme r s eason 0 .  0 5  scats/km 
Index Route 
11- 3 - 71 
1 2 - 1 5 - i l 
5 - 2 7 - 7 2  
1 0 - 1 2 - 7 4  
Elkmont - Bent 
Ann 
-4 - 4 - 70 
4 - 1 8 - 7 0 
5 - 2 - 7 0  
5 - 3 - 7 0  
5 - 16 - 70 
5 - 30 - 7 0  
1 0 - 1 7 - 7 0  
4 - 1 7 - 71 
4 - 2 9 - 7 1  
5 - 1 - 7 1 
5 - 16 -71 
,-o - 4 - 71 
10 - 30 - 7 1  
5 - 2 7 - 7 2  
1 0 - 2 8 - 7 2  
SE_ence-Russell  
4- 4 - io 
4 - 18 - 7 0  
5 - 3 - 70 
5 - 3 1 - 7 0  
1 0 - 2 2 - 7 0  
1 1 - 3 1 - 70 
1 2 - 5 - 70 
4 - 3 ·- 7 1 
4 - 18 - 7 1  
5 - 2 - 71  
5 - 16 - 7 1  
5 - 2 7 - 7 1 




































Pos t - su�er season 0 . 0 5 scats/kw 
Pre - sumner season 0 . 0 7 scats /km 
Pos t - summer seas on 0 . 04 scats/Nu 
Pre - swnner seas on 0 .  0 6  scats/kra 
8 3  
Index Route 
5 - 2 9 - 71 
1 0 - 16 - 71 
3 - 10 - 7 2  
5 - 2 7 - 7 2  
1 2 - 1 7 - 7 2 
10 - 19 - 7 3 
1 0 - 1 2 - 74 
Gregory-Hannah 
Moun tam 
4- 4-71  
4 - 19 - 7 1 
5 - 1 - 71 
5 - 16 - 7 1  
6 - 3 - 7 1  
1 0 - 16 - 71 
1 0 - 2 8 - 7 1  
5 - 2 7 - 7 2  
1 0 - 2 - 7 2  
1 1 - 2 4 - 7 2  
10 - 1 0 - 73 
1 0 - 1 2 - 74 
























Pos t - sumrr� r  season 0 . 0 5 scats /k� 
Pre - STh'1mer season 0 .  0 0 5  s cats/km 
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AP PEND I X  G 
AN OVA TAB L E  FOR  S CAT S / KM B Y  
H I K I :J G  PE R� OD 
TAB L E  1 2  
A.t\J OVA TABLE FOR  S CATS / Df B Y  H I K I :J G  PE R I O D  D i  THE 
G REAT S 0!0KY :'<lOUNTA I � S  :JAT I ONAL  PARK , 
1 9 7 0 - 1 9 7 5  
S o ur c e df  s s  ;,rs F 
Amo n g  g r ou p s  8 0 . 0 5 7 0  0 . 0 0 7 1  1 . 3 4 *  
W i t h i n  g r o u p s  4 4  0 . 2 3 1 7  0 . 0 0 5 3 
T o t a l  � ,.., ::> t.  0 . 2 8 8 7  
* = s i gn i f i c a nt  d i f f e r e n c e a t  t h e  7 5  p e r c e n t  
c o n f i d e n c e  l e ve l . 
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APPEN D I X  H 
NUMB E R  O F  S CAT S C O L LE CT E D  W I TH I N  
ALT I TU D I NAL C LA S S E S  
TAB LE 1 3  
N UMB E R  O F  S CAT S C O L LE CTE D W I T H I N  ALT I TUD I NAL 
C LA S SE S ALON G  I ND E X  ROUTE S IN THE GREAT 
SMOKY MOUNTA I NS NAT I ON AL P ARK , 
1 9 7 0 - 1 9 7 5  
Index Routes 
Tremont -




(m) Sugar lands Bent ..-\rm Knob Rus s e l l  Mountain 
4 5 7 - 6 09 - - *  
6 1 0 - 7 6 2  3 0 2 
7 6 3 - 9 1 3  5 1 5  1 1 
9 1 4 - 1 0 6 6  1 0  38 3 3 
1 0 6 7 - 1 2 1 3  1 7  3 2  6 3 
1 2 1 9 - 1 3 71 5 5  6 5  2 6  8 
1 3 7 2 - 1 5 2 4 18  83  4 8  1 2  
1 5 2 5 - 1 6 7 6  2 5  6 6  ;) 3 
16 7 7 +  1 1  2 9  
* = this  alt itude did not appear i11 the corresponding 
Index Route . 
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AP P EN D I X  I 
NUMB E R O F  S CAT S C O L LE C T E D  W I TH I N  VE G E TAT I ON TYPE S 
TAB L E  1 4  
NUMB E R  O F  S CAT S C OL LE CT E D  ALONG I NDE X ROUT E S  W I TH I N  
VE G E TAT I ON TYP E S  I N  RE S P E CT T O  ALT I TUDE C LA S S E S  I N  
THE G RE AT s:,!OKY MOUNT A I N S  NAT I ONAL P ARK , 
1 9 7 0 - 1 9 7 5  
Al t i tu de 
C l a s s  ( T:1) Ve g e t a t i on Typ e s 
4 5 7 - 6 0 9  C l o s e d  o a k  
C ove h a r dwo o d  
Op e n  o ak - p i n e  
and b a l d s  
6 1 0 - 7 6 2  C o v e  h a r dwo o d  
C l o s e d o ak 
Op e n  o a k - p in e  
and b a l d s  
H e ml o c k  
7 6 3 - 9 1 3  C ov e  h a r dwo o d  
C l o s e d  o ak 
Op e n  o ak - p ine  
an d b a l d s  
H e ml o c k 
9 1 4 - 1 0 6 6 C l o s e d  o ak 
Op e n  o a k - p i n e  
and b a l d s 
H em l o c k  
1 0 6 7 - 1 2 1 8  C l o s e d  o ak 
Op e n  o ak - p in e  
a n d  b a l d s  
1 2 1 9 - 1 3 7 1  C l o s e d  oak  
Op e n  o ak - p ine  
and b a l d s  
:Jo r t h e rn h dwd . 
Sp ru c e - f i r  
O ""  u : 
K?v! 
1 . 4  
0 .  7 
4 . 1  
,1 ... 
'+ • J 
5 . 6  
5 .  4 
3 . 4 
1 . 4  
9 .  4 
..., 7 I • � 
1 . 3  
1 0 . 3  
2 . 9 
0 .  7 
8 .  1 
5 .  4 
1 0 . 1  
5 . 1  
4 . 0  
0 . 6  
it S c a t s S c a t s / K?v! 
1 0 . 7  
0 
1 0 . 2  
0 
1 8  .., ') .) . � 
8 1 . 5 
2 0 .  6 
0 
2 1  2 .  2 
4 4  6 . 1  
1 0 . 8  
4 6  4 . 5  
1 0  3 . 4  
1 1 . 4  
4 0  4 . 9  
2 1  3 . 9  
8 1  8 . 0  
4 8  9 . 4  
1 4  3 .  5 
8 1 3 . 3  
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TAB L E  1 4  ( co n t inued)  
A l t i t u d e  
C l a s s  ( m) Ve g e t at i on  Typ e s  KM " S c a t s S c at s / KM :r 
1 3 i 2 - 1 5 2 4  C l o s e d o ak 6 .  4 8 2  1 2 . 8  
Op e n  o a k - p i n e  1 . 3  1 0 . 8  
and b a l ds 
N o r t he rn h dw d . 1 5 . i i 2  4 . 6 
S p r uc e - f i r  1 . 3  2 0  1 5 . 4  
1 5 2 5 - 1 6 7 6  � o r t h e rn hdwd . 1 1 . 0  i 4  6 . 7  
S p r uc e - f i r  3 .  2 2 3  ., ? I • � 
1 6 i 7 + � o r t h e rn hdwd . 2 .  6 2 9  1 1 . 2  
S p ru c e - f i r  � 1 .) . � 1 1  3 . 5 
V I TA 
S u s i e  J o  K e l ly Mat t h e w s  w a s  b o rn i n  T r i e s t e , I t a l y , 
o n  F eb rua ry 1 9 , 1 9 5 1 . S h e  a t t e n d e d  e l em e n t ary s ch o o l s  in  
Lud in g t o n , �! i ch i g an and  w a s  g ra dua t e d fr om Lu d i n g t on S en i o r  
H i gh S ch o o l  i n  1 9 6 9 . I n  S e p t emb e r ,  1 9 6 9 , s h e e n t e re d  
G rand V a l l e y  S t a t e  C o l l e g e a n d  r e c e i v e d  a B ac h e l o r  o f  
S c i e n c e  d e g re e  i n  Env i r onme n t a l  S c i e n c e s in Mar c h  o f  1 9 7 3 .  
I n  S e p t emb e r , 1 9 7 3 , s he e n t e re d  t h e  G r aduat e S ch o o l a t  
The  Un i ve r s i t y o f  Tenne s s e e . S h e  r e c e i v e d  h e r  Mas t e r  o f  
S c i e n c e  d e g re e  i n  Wi l d l i f e and  F i s he r i e s  S c i e n c e  f r o m  t h e  
De p a r t me n t  o f  F o r e s t ry ,  Wi l d l i f e , and  F i s he r i e s  in  Augu s t  
1 9 7 7 . She  i s  ma r r i e d  t o  ;. r i c h ae l R .  i>la t thel'i S . 
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